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Only this new American Thermometer* gives you the three 
features most demanded in a dial thermometer. The “Every 
Angle” design allows you to install this thermometer any- 
where ... then angle it in the direction that provides easiest 
reading. The anti-parallax Maxivision dial guarantees the 
surest, sharpest, easiest reading. Graduations are carried ona | ‘SETIT 
raised ring, set close to the cover glass, with an index-type, fe for use as a side 


functional pointer set at the same level. The result — no per- 7 hal coe’ 4 
spective effect — parallax error practically eliminated. Finally, 
bi-metal actuation insures high sensitivity, economy, and ss cnaiuatee 


surety of operation. 


Install the new American “Every Angle” Bi-Metal Dial Ther- 
mometer anywhere — inside or out. Its climate-proof case 
defies any weather condition. The full use of these thermom- 


eters in any process plant makes possible temperature readings SET IT 

with the same ease and facility of those of a pressure gauge. for use asa 

Write today for complete information. Ask for Bulletin 148. straight-form 
*Pat. App. For thermometer 


SPECIFICATIONS 
5-Inch Type 5-6060 American “Every Angle” Bi-Metal Dial Thermometer 


Temperature Ranges: From minus 80° to plus 1000° F. Accuracy 
within 1% of range. Dial Size: 5”. Scale approximately 10%” 
long. Bi-Metal Coil: Low mass, with single helix close to inside 
wall of stem assures high sensitivity. Silicone fluid dampens 
vibration, accelerates transfer, speeds response. Case: Stain- 
less steel. Bezel: Threaded to case. Front: Clear, extra-heavy _ 
glass set in channeled gasket to seal case. Pointer: Functional ~ 


.. for use an oblique- 
Sie form thermometer 


type, adjustable from front. Stem: Lengths — 4” to 24”, 18-8 
stainless steel. All joints welded. Connection: Fixed, %” NPT. 
Separable Sockets: Available in all materials and sizes nor- 
mally required. 


SET IT 
for use as a standard 90° 
back-connected thermometer 


PHONE your Industrial Supply Distributor for experienced attention to 
your needs. He is always ready to help you ward off costly shut-downs 
through fast delivery from local stocks. 


AMcRICAN INSTRUMENTS 


A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONNECTICUT 


MAXWELL 


MANNING 
‘Ni 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. ‘“SHAW- 
BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Ta your unloading with push-button emp- 
tying of gondola cars. For large operations, a 
Link-Belt Rotary Dumper will empty a 90-ton 
gondola car every 45 to 90 seconds (including re- 
turn to upright position) by turning the car upside 
down. For smaller plants Link-Belt Car Shakers 
will cut unloading time, free manpower. Both are 
designed to handle your unloading operations faster 
... easier... at lower cost. Call your nearest Link- 
Belt representative. He'll be glad to recommend the 
car unloading method to suit your specific needs. 


14,084 


of 


LINKi@;BELT 


CAR SHAKERS will unload 15 or more cars per day. One 
man with a Link-Belt Car Shaker can empty a car “broom- 


clean” in minutes. ROTARY DUMPERS and CAR SHAKERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Atlantic City Electric 


... another utility using 


De Laval IMO rotary positive displacement pumps handle 
heavy fuel oil. They are used for standby operation. 


Atlantic City Electric Company knows it can count 

on De Laval reliability. Three De Laval high pressure, 
barrel type boiler feed pumps are on the line at their 
Deepwater Station in Penns Grove, New Jersey. These 
10-stage units deliver 675 gpm, operating at 1762 psi 
with temperature at 287 F, The pumps are driven by 900 
hp motors. 


De Laval barrel type boiler feed pumps operate at pressures up to 


5500 psi. These units offer many important design advantages, — eo 
such as double volute diaphragm, individual diaphragm bolting, ; : 
contains helpful data. 


only one inner high-pressure joint, and bare shaft construction. 
Their dependability is proven by year in, year out service in 
public utilities and industrial plants. 


AANA Boiler Feed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 


BOILER FEED PUMPS 
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ENGINEERING AND MANAGEMENT 


INDUSTRIAL LIGHTING: a 24-page staff report 


INDUSTRIAL LIGHTING 


Fundamentals of seeing and lighting 


Incandescent, fluorescent, mercury lamps. 


LIGHTING QUALITY is fast matching the 


Features of today’s luminaires. 


rise in foot-candles throughout industry 


—a needed trend since higher light inten- 


Designing a modern lighting system 
Key facts about lighting maintenance. 


sities call for finer control, glare reduction. 
This month’s cover, above, pictures some 


Nuclear notes: news of latest developments 


equipment and general area encompassed 


in the current special staff report, p 73. 


Safe, speedy, dependable source of process steam 


Central chilled-water system feeds 160-acre shopping center 


Burlington No. 7 ups system to 2.1-million kw. 


Next month... 


Data sheet: Flash steam from saturated water 


Feedwater heaters combined into a 


PLANT OPERATION AND MAINTENANCE 


Supervisory meetings add up to maintenance teamwork____ 


Piping systems for fuel-oil service save you $$$ 


single tower may affect future cen- 
tral-station plans. Simplified piping, 
valves, controls promise to save space, 
improve performance, cut cost. Units, 
as designed by Kuljian and Fadden, are 
outlined in full detail. 


Air-conditioning modernization in the 


How ALCOA maintains a 220-engine plant. 


Capitol, Washington, D. C., promises 


Airborne coal makes handling a breeze 


cool heads in the legislative arm of 
our government this summer. Six 800- 


Is your boiler’s summer lay-up rest or ruin? 


ton reciprocating machines will be 


How to pull vacuum and charge refrigeration systems 
Using portable pumps in your plant 


Condensate piping for heating coils 


scrapped for four 2200-ton centrifugals. 
Look for next month’s lead article. 


Professional license for plant engi- 


Fact file: 10 tips on fluorescent-lamp trouble shooting __ 


Practical ideas 130 


How-to 


neers? Many a plant man today is 
puzzling over the wisdom of applying 
for a professional engineer’s license. 


Plant problems_______ 136 
Arguments 142 


READER SERVICE SECTION 
This month's service features 152 


Reports from the field_____ 154 
Technical briefs. 
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Power (with which are consolidated Science and Industry, The Engineer 
Review, The Engineer, The Stationary Engineer and Operating Engineer) is 
blished oy with an additional Handbook statistical number in Septem- 
rt, by McGraw-Hill Company, Inc, James H McGraw 
Founder. ICE: McGRAW-HILL BUILDING, 330 W. 
42nd St., New York 36, N. 
EXECUTIVE, EDITORIAL and ADVERTISING OFFICES: 330 W. 42nd 
St., New York 36, N. Y. Donald C McGraw, President; Paul Montgomery, 
Executive Vice-President; Joseph A Gerardi, Vice-President and Treasurer; 
ohn J Cooke, Secretary; Nelson Bond, Executive Vice-President, Publications 
Division; Ralph B Smith, Vice-President and Editorial Director; Joseph H Allen, 
Vice-President and Director of Advertising Sales; J E Blackburn Jr, Vice-Presi- 
dent and Director of Circulation. 
SUBSCRIPTIONS: Address correspondence to Power, Subscription Serv- 


Fluid facts: No. 10 in a series 
Marmaduke Surfaceblow____ 


Plant equipment news___ 
New free literature 
George Edwards_ 


POWER 


Why you should file and how to pre- 
pare is theme of an upcoming 3-pager. 


Split-case feed pumps in high-pressure 
systems call for skillful maintenance 
to sidestep trouble. This 6-page article 
shows all important inspection steps. 
Photos point out ways to check pump 
innards, right way to reassemble. 


. .. and future months 


New study course by Ben Skrotzki 
takes you through field of heat power 
(thermodynamics). Watch for it! 


Vol. 100—No. 6 


ice, 330 W. 42nd St., New York 36, N. Y. Allow one month for change of ad- 
Cress. Subscriptions are solicited only from executives, engineers and supervisory 
personnel engaged in design, operation and maintenance of power, light, heat and 
other plant services in utilities, construction firms, industrial and service plants. 
Position and company connection must be indicated on subscription orders. 
Single copies: U.S. and possessions, Canada 50¢ (except wept 
Handbook $1.00); all other countries $1.50. Subscription rates—U. S. and U. S. 
: $4.00 for one year, $6.00 for two years, $8.00 for three years. 
: $6.00 for one year, $9.00 for two years, $12.00 for three.years. All 
other countries: $15.00 for one year, $25.00 for two years, % 00 for three years. 
Second-class mail privileges authorized at New York, N. Y. Printed in A. 
Copyright 1956 by McGraw-Hill Publishing ‘Company, Inc. All rights reserved. 
Power articles are indexed in both the Industrial Arts Index and the 
Engineering Index. Power publishes its own annual index. 


POWER * JUNE 1956 


: 
| 
— 
ae 
94 
100 
109 
2 
| 
125 
144 
160 
172 
7 


Lubrication—the only maintenance cost of these 
high-pressure Crane valves 


THE CASE HISTORY — When an 
oil can is all you need to keep high 
pressure valves at peak efficiency 
year after year, you know your 
valve investment is a wise one. 

That’s how Philadelphia Electric 
Company feels about the Crane 
Pressure-Seal Bonnet Gate Valvesat 
its Delaware Station—one of this 
utility’s newest units, started up 
early in 1953. 

The Crane valves, operating on 
boiler feed service at 2000 psi, 500° 
F., have demonstrated completely 
their maintenance-saving values. 


The old practice of re-stressing 


bonnet bolts doesn’t apply to these 
valves. Yet the body-bonnet joint 
remains completely tight. Never a 
leak; never a need for a wrench. 
Crane Pressure-Seal design, utiliz- 
ing internal fluid pressure, main- 
tains a positively leakproof metal- 
to-metal joint inside the body. 

The seats and stuffing box on all 
valves remain equally tight. Opera- 
tion is smooth, nonsticking. The 
Crane flexible wedge disc prevents 
binding under contraction. 

Other value features of Crane 


Pressure-Seal design are compact- 
ness .. . weight saving with no loss 


of strength . . . and clean exterior 
lines that simplify insulation. 


Power plants around the world 
report new performance records for 
Crane Pressure-Seal Bonnet Valves. 
Now’s the time to . 
consider this ad- 
vanced design—in 
gates, globes, angles 
and stop-checks— 
for modernization 
or extension proj- 
ects. Contact your 
local Crane Repre- 
sentative or write 
to address below. 


C RAN E VALVES & FITTINGS 


PIPE ¢ KITCHENS ¢ PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Industrial lighting today: the big stretch for glareless foot-candles 


A 2-billion candlepower diamond on Manhattan's skyline 


A few weeks back four beacons, housing 
2500-watt short-arc mercury lamps and 
generating 2-billion candlepower, flashed 
across the sky from the 90th floor of New 
York’s Empire State Building. Laying 
claim to being the world’s brightest con- 
tinuous-burning man-made light source, 
the new beacons pierce the sky for 300 air- 
miles. They serve as a pilot guide and 
luminous air-age welcome mat. Ground ob- 
servers 80 miles distant can spot them. 
This is but one installation that points up 
the big strides in electric lighting. 


75 years ago, Thomas Edison was granted 
basic patents on lamp vacuum production 
and treatment of carbon filaments. In 
this same year, 1881, Edison built his first 
practical jumbo dynamo and the first elec- 
tric power for public use was generated 
from Niagara waters. 

About 50 years ago, most steel and tex- 
tile plant lighting came from carbon-arc lamps, placed high above work 
areas. At lower-mounting heights you might find gas mantles or en- 
closed arc lamps. About 1908, the Cooper-Hewitt mercury lamp started 
cutting into the carbon-arc market for industrial plant lighting. During 
World War I, industrial-lighting levels in a few plants broke through 
the existing frontiers and hit a peak of 10 foot-candles. 


Through the years industrial lighting has progressed from mere min- 
imum yellow blotches widely spaced on a plant ceiling to modern, well- 
planned, continuous rows of efficient fluorescent tubes. Industrial power 
systems had to match the strides taken by lamp makers in this 75-year 
span: (1) Ac has generally replaced de for lighting circuits, voltages 
have upped in some quarters from 120 to 277 volts (line-to-neutral 
value in a 480-volt scheme). (2) Duct has replaced conduit in many 
plants as a wire way for continuous tube lighting. 

Plant engineers have lived through a marked change in lighting 
philosophy. There was a time some years back when plant operators 
felt pools of light over individual work spots offered the most economical 
and practical way to light an industrial interior. Today, the first 
requisite for balanced lighting is overall high-level illumination with 
local lighting added for specialized jobs. Finish of walls, ceilings, floors, 
machines is considered, along with best-suited light source and most 
efficient luminaire taking first cost and maintenance into account. 


Power's part in this lighting evolution has been to continually bring 
before its readers the engineering significance of industrial lighting 
progress. This month, in a 24-page special report starting on p 73, you'll 
find a timely fast-reading survey of lighting principles, equipment, de- 
sign practice, maintenance. Read it: It’s of practical value. 
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On the banks of the Ohio, right now, these two 
huge electric plants are turning out power at the rate 
of over 18-billion kilowatt-hours annually. They are, 
respectively, the first and second largest investor- 
owned power plants in the world. 

They stand on what was farmland less than three 
and one-half years ago. 

Their completion, substantially ahead of schedule, 
is the result of the outstanding teamwork of manage- 
ment, investors, engineers, technicians and workers 
in privately-owned utilities and their suppliers. 

The vast power output of these plants, almost half. 
as much electricity as all France produces, is ready to 
assure uninterrupted operation of the Atomic Energy 
Commission’s uranium diffusion center near Ports- 
mouth, Ohio. 

When the AEC made its enormous needs known, 
15 private electric companies* joined forces to form 
the Ohio Valley Electric Corporation and its subsidi- 
ary, Indiana-Kentucky Electric Corporation. Pooling 
their resources in men, money and experience, they 
and their suppliers worked faster than the construc- 
tion timetable. In quick order the 11 gigantic B&W 
boilers, the turbines, generators, buildings—and all 
the vast complex of auxiliary equipment—were de- 
signed, built and placed into operation. 


KYGER CREEK PLANT, at Cheshire, Ohio, with a 
capacity of 1,075,000 kilowatts, is the world’s 
second largest investor-owned power plant. 


The first generating units were placed in com- 
mercial operation in February 1955. The final unit 
went on the line in February 1956 at Clifty Creek, 
marking the largest installation of power in a single 
project ever made in a twelve-month period. 

All Americans can be proud of OVEC-IKEC for 
this great accomplishment. What appears to be a 
miracle, in reality is, a clear demonstration of what 
private enterprise and enlightened government, work- 
ing together, can accomplish for the benefit of the 
entire nation. 

The future will undoubtedly pose many similar 
challenges. Can they be met? Are enough young 
engineers, business men, technicians, and skilled 
workers being developed to accept these great respon- 
sibilities? Babcock & Wilcox, like so many other 
American firms, is pledging its resources to guarantee 
that the answer will be “Yes!” Recruiting and train- 
ing young men, expanding and modernizing produc- 
tion facilities, conducting extensive research and 
engineering development projects—all are part of a 
long range B&W program to contribute its share to 
the technical and economic progress so necessary 
for the continued growth of the nation. 

The Babcock & Wilcox Company, 161 East 42nd 
Street, New York 17, N. Y. 
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CLIFTY CREEK PLANT, at Madison, Indiana, 
with a capacity of 1,290,000 kilowatts, is 
the world’s largest investor-owned power plant. 


Appala 

The Cincinnati Ges a 
Columbus end Southern Ohie Blectric 
Company * The Dayton Power and Light 
Compony * Indiena & Michigan Electric 
Compony” * Kentucky Company 
Lewisville Ges Electrix 
Menongehaia Fower Company** + 
Edison Company * Ohic Power Company* 
Pennsylventa Power Company*** > The: 
Edison Company** * Southern 
indiana Gos and Electric Company * The 


* Subsidiary of American Gas and Electric Ce. 
Subsidiory ef The Weat Pann Eletiric Co. 
Subsidiary of Ohio Edison Co. 


WILCOX | 
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DIAMOND BLOWERS 


Selected for WORLD’S FIRST 
2,000,000 POUND 


STEAM GENERATOR 


When Unit No. 3 at the River Rouge Power 
Plant of The Detroit Edison Company goes 
into operation late in 1957, its 2,000,000 
pounds-of-steam-per-hour Foster Wheeler 
steam generator will make it the largest 
in use. The design pressure is 2700 psi 
and the superheater outlet pressure is 
2450 psi. Superheater outlet temperature 
is 1050 F and the reheater outlet tempera- 
ture is 1000 F. 

As indicated by the drawing at the 
right, Unit No. 3 is in effect two units 
operating side by side as one. Both fur- 
naces are identical, each containing a 
radiant superheater in the front and side 
walls. All convection superheater surface 
is located in one and all reheater surface 
in the other. 

Unit No. 3 will be cleaned by Diamond 
Blowers .. . new type Model IK long re- 


tracting blowers for the tube banks and 
Model IR short retracting blowers for the 
walls. The cleaning medium is compressed 
air and the electric motor driven blowers 


‘are automatically and sequentially con- 


trolled by a Diamond Selectromatic Panel. 

This is another of the many outstanding 
installations for which Diamond Blowers 
have been selected. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 


Diamond Specialty Limited *« Windsor, Ontario 
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These two Elliott turbine-generator 
units are located in an interesting 
new central station which was com- 
pleted at a station cost of $139 per 
kw! The turbines operate on steam 
at 850 psi, 900°F. Both machines 
are base loaded, part of the power 
production being used for a local 
distribution system and the surplus 
sold as block power through a 
transmission interchange. 


modern 


TURBINE- 
GENERATORS 
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ELLIOTT TURBINE-GENERATORS meet the requirements 
for efficient power generation in utility stations, and the 
balanced power and process steam requirements of indus- 
trial plants. Their modern appearance is indicative of 
their sound design and superior performance. Both the 
steam and electrical elements are made by Elliott and the 
result is a coordinated unit, specifically designed to the 
individual needs of the plant or station. 


TURBINE-GENERATORS TURBINES 
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This Elliott turbine-generator unit serves 
an industrial power plant. It extracts 
steam for process at 30 psig, being 
supplied with 400 psig, 700°F steam. 
This unit is an extension to an exist- 
ing industrial power plant served by 
an Elliott back-pressure extraction unit. 


New Engineering Bulletin... 


“Fundamentals of Turbine 
Speed Control” contains 32 
pages of the latest information 
on this important aspect of tur- 
bine design and performance. 
Write for Bulletin H-21 to the 
Elliott Company, Steam Turbine 


Department, Jeannette, Pa. 


ELLIOTT Company fic 


GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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FORMULA for Cutting Production Costs 
(BAILEY Design)+(BAILEY Engincering)+ (BAILEY Service) 
=GREATER SAVINGS PER FUEL DOLLAR 


t 


In the Nela Park central heating plant 
of General Electric Company, Bailey 
Meter Control insures efficient use of 
fuel. It enables operators to run these 
18,000 Ib per hour 125 psi spreader 
stoker-fired boilers under optimum 
conditions at all times. 
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Save Fuel 


¥%& The productive energy produced by a unit of fuel depends on the way you 
put it to work in your boiler. How much heat energy you actually get depends 
upon the performance of your steam plant equipment. 

That’s where Bailey Controls can help. With a Bailey-engineered control sys- 
tem, you can count on a higher output of available energy per unit of fuel. 
Here’s why: 


1. Complete Range of Equipment—fully co-ordinated 


You need never worry that a Bailey Engineer’s recommendation is slanted 
in favor of a particular type of equipment, as might be the case if he had only 
a limited line to sell—or that Bailey will pass the buck for efficient control; 
we offer complete boiler control systems. 


2. Engineering Service—backed by experience 


No other manufacturer of instruments and controls can offer as broad an ex- 
perience based on succesful installations involving all types of combustion, 


flow measurement, and automatic control. 


3. Direct Sales-Service—conveniently located near you 


Bailey Meter Company’s sales-service engineers are located in more industrial 
centers than those of any other manufacturer of boiler control systems; you 


get prompt, experienced service with a minimum travel-time and expense. 


For greater fuel savings, less outage, and safer working conditions you owe it 
to yourself to investigate Bailey Controls. Ask a Bailey Engineer to arrange 


a visit to a nearby Bailey installation. We’re proud to stand on our record. 
A-lI7-2 


COMBUSTION 
EED WATER 
RESSURE 

LIQUID LEVEL 


PUMPS 
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1036 IVANHOE ROAD 


PUBLIC SERVICE ELECTRIC AND GAS COMPANY 
LINDEN GENERATING STATION 
UNIT NO. 1 

LINDEN, NEW JERSEY 
Capacity, Lb. Steam 
Design Pressure, PSI 
Superheater Outlet Pressure, PSI... - 
High Pressure Steam Temperature Fa» 

Babcock & Wilcox Radiant Boiler 


‘ 
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Vulcan Automatic-Sequential 
at Linden Generating Station 


Two of the retractable soot blowers at Sewaren 
Generating Station are Vulcan T-30 Long Re- 
tractables with 33 feet 24 inches travel, the longest 
soot blowers built at the time they were installed. 
Their performance opened the door for a single 
installation on the new and larger twin-furnace 
boilers, with substantial overall savings to the user. 
It was a prime factor in the selection of Vulcan 
Automatic-Sequential Soot Blowing for the new 
Linden Generating Station of Public Service Electric 
and Gas Company. 

This semi-outdoor station will have four Babcock 
& Wilcox radiant boilers with pressurized furnaces. 
Three of them—each with capacity of 1,000,000 
pph at 2147 psig and 1055 F—make up Unit 1. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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Unit 2, a twin-furnace boiler with reheat, is rated 
at 1,900,000 pph at 2373 psig and 1100/1050 F. 

The Vulcan T-30 Long Retractables to be in- 
stalled on these units will have travels up to 33 feet. 
The T-30 Half-’Tracts will travel up to 1614 feet. 
Blowing medium: air. Drive: electric. 

Effective, economical boiler cleaning is assured 
with the Vulcan Automatic-Sequential System. Any 
blower can be cut in or out of the automatic 
sequence—or blown individually from the panel. 
Control is at the operator’s finger tips. And each 
blower reports its operation back to the central panel. 

No matter what size your boilers—whether 
power or process—depend on Vulcan for optimum 
cleaning results. 


wore 


Vulcan T-30 Long Retractable Soot Blowers have been built for 
travels in excess of 35 feet to reach the most remote passes of 
steam generators. They are designed and built for long service 
life under the most rugged operating conditions. 
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why engineers 


IN THE AIR... 


These Gun-Pakt Joints in overhead line 
are some of 22 Yarway Gun-Pakt 
Joints installed at a large Southern 
hospital. 


1 Joints installed ot 
ery. Gun-Pakt Joints at | 


Yarway Gun-Pakt Joints installed in 
manhole of new steam distribution line of 
large Eastern utility. 12 Gun-Pakt Joints 
12” and 18” are installed in this line; scores 
of other Gun-Pakts up to 24” are used 

by this utility. 
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go for Gun-Pakt Expansion Joints 


Wi Engineers go for Yarway Gun-Pakt Expansion Joints because: 


NO SHUTDOWNS. With Gun-Pakt Joints when new packing is needed, it is added under 
full steam pressure, right on the job—no unpacking, no shutdowns, no service interruptions. 


FEWER JOINTS NEEDED. With Gun-Pakt Joints you need fewer joints per length of pipe line, 
with traverses up to 12” single and 24” double. 


LONG SERVICE—NO METAL FATIGUE. Gun-Pakt Joints give long, trouble-free service life— 
no fatigue failures. 


LOW MAINTENANCE. Maintenance records show the costs for servicing Gun-Pakt Joints are 
very low. One utility reports only 65 cents per year per joint—another reports less than 
half that. 


Leading institutions, central heating stations and industrial plants ‘‘go for Gun-Pakt” again 
and again. Write now for latest bulletin EJ-1914. 


Yarway singleend welding 
type, Gun-Pakt Joint for 
150 Ibs. pressure. 


A few typical users of Yarway Gun-Pakt Expansion Joints 


UTILITIES INSTITUTIONS INDUSTRIAL PLANTS 


Detroit Edison Company Central Heating Plant, Ford Motor Co. of Canada 
: Washington, D.C. 
Georgia Power Company General Motors Corp. 


Ohio Edison Company ——— e County (Pa.) (Buick Division) 


Rochester (N.Y.) Gas & Electric Co. N.Y. Hospital & Cornell General Motors Corp. 
Pacific Gas & Electric Co. Medical Association (Oldsmobile Division) 


Philadelphia Electric Co. Purdue University Westinghouse Electric Corp. 
YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


GUN=PAKT EXPANSION JOINTS 
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CONTROL OF 
OVER 130 BOILER 
FUNCTIONS 


at Ridgeland is 
centralized on these 
Republic electronic 

benchboards. 
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RIDGELAND 


Commonwealth Edison's Ridgeland Station near Chicago 
is the largest completely cyclone-fired power plant in 
the world. A total of 28 cyclone furnaces fire the plant's 
six boilers which together can generate enough steam 


to supply four turbine-generator units with a net capa- 
bility of 640,000 kilowatts. 


To maintain maximum firing efficiency, combustion 
conditions at each cyclone are individually controlled 
and integrated with over-all plant operation by a Republic 
Electronic Combustion Control System. The system pro- 
vides separate controls for primary air, secondary air, 
fuel feed and fuel-air ratio at each of the 28 cyclone 
furnaces in addition to controlling forced and induced 
draft fans and feedwater pumps on each boiler. All told, 
there are more than 130 individual controls which are auto- 
matically coordinated for continuous proper combustion. 


Republic Electronic Controls handle all of these func- 
tions without introducing transmission lags, complicated 
pneumatic-mechanical linkages and inaccuracies due to 
mechanical inertia into the control system. Intergration 
of control information is greatly simplified by the use of 
electronic circuits. Expensive panel piping is eliminated 
and control panels are easier to operate. Because trans- 
mission of control impulses is electrical, all parts of the 
control system can respond simultaneously for smooth, 
coordinated operation of the boilers. 


RIDGELAND STATION 
Stickney, Illinois 

Units 1 and 2 consist of four 
superheat coal and gas fired boilers 
operating at 1800 psi and 1050°F. 
Units 3 and 4 consist of two 

coal fired reheat boilers operating 
at 1900 psi and 1050°F/1000°F. 
Sargent and Lundy, Consulting Engineers 


Ridgeland is but one of many modern cyclone -fired 
power plants that are equipped with Republic Com- 
bustion Controls. In fact, more cyclones are controlled 
by Republic than by any other make of controls. 


Where new developments such as cyclone furnaces 
call for new control techniques, you'll find Republic 
engineers and modern Republic equipment up to the 
task of devising combustion control systems that will 
meet the requirements of maximum efficiency, depend- 
ability and easy operation. 


Write us when your problem is combustion controls. 


REPUBLIC Automatic 


COMBUSTION CONTROLS 
(pneumatic or electronic) 


| 
@ FOR ALL SIZES AND TYPES OF BOILERS 
@ FOR ALL METHODS OF FUEL FIRING j 
© FOR ALL LOAD CONDITIONS 
© FOR ALL ARRANGEMENTS OF DRAFT i 


REPUBLIC FLOW METERS CO. © 220 o1ersty rasiwar -cnicaco 47, 
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ELECTRUNITE 
double duty... 


ELEVATION OF RECOY~— 
“SRY UNIT SOILER, designed 
ond Bulli by Combustion 
 Eagingeting, inc. Unit oper 
ates Gt 610 PS! to provide 
120,000 pounds of steam 
per hour at 725°F, using 
waste black liquoras fuel, 
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This new recovery unit, recently installed at the 
St. Marys Kraft Paper Company, St. Marys, Georgia, 
performs two important functions. It recovers val- 
uable chemicals for re-use by burning the black 
liquor residue from the digesters. And, it provides 
plant operating power by generating approximate- 
ly 120,000 pounds of 610-pound steam per hour. 


More than 13,500 linear feet of Republic 
ELECTRUNITE Boiler Tubing were installed in this 
unit by its designers and builders, Combustion Engi- 
neering, Inc., New York, to assure maximum effi- 
ciency and dependability. They know from years 
of good experience in previous installations that 
Republic ELECTRUNITE Boiler Tubing is a wise 
investment in trouble-free operation, 


Here’s why... 
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smooth, accurate bends and full- 
expansion roll-in of Republic 
ELECTRUNITE Boiler Tubes, 


PREDICTABLE DUCTILITY and full 


ELECTRUNITE BOILER TUBES ALWAYS 
ROLL IN EASILY. They slide through 
drum holes freely, roller-expand and 
bead-over to smooth, non-leaking 
joints easily and quickly. 


Tubing helps Recovery Unit 
capture chemicals, produce power 


The electric welding process produces a precise, 
uniform wall thickness, assuring an efficient, even 
heat transfer all around and throughout the length 
of each tube. There are no thin spots to threaten 
dependability. And each tube is hydrostatically or 
electronically tested in excess of code requirements, 


Before you specify tubing for new boilers, or for 
retubing existing equipment, get all the facts on 
ELECTRUNITE Boiler, Condenser and Heat Ex- 
changer Tubing from your Republic representa- 
tive. Check coupon below for material you would 
like to receive. Be sure to send for your free copy 
of our handy wall chart entitled, “Care and Mainte- 
nance of Boiler Tubing.” It’s a helpful guide to 
protecting your boiler installation from corrosion, 
erosion and physical wear and tear. 


REPUBLIC STEEL CORPORATION 
Dept. C-1928 


Please send: 

O Illustrated booklet giving facts on 
ELECTRUNITE® Boiler Tubes 

0 8-page brochure on Heat Exchanger Tubing 
O carbon steel O stainless steel 

O Handy wall chart on care and maintenance of 


3144 East 45th Street, Cleveland 27, Ohio 


boiler tubes 
Name Title. 
Company. 
Address. 
City Zone____State | 
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Life and Casualty Tower will be the tallest commercial structure in the 
southeastern United States. It contains 30 floors plus basement, obser- 
vation platform and a three-story penthouse containing the mechanical 
equipment — including two VP package boilers. The building is scheduled 
for occupancy in January, 1957. It is owned by Life and Casualty Insur- 
ance Company of Tennessee. 
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You can put 


Take It Away — First of two VP Boilers — 27,000 pounds — 
clears the truck bed in the first step of its 32-story journey. 


VP Boilers come fully assembled, ready for water, rail or 


road shipment anywhere in the world. 
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boiler ANYWHERE! 


anywhere the floor-loading’s adequate, of course. In Nashville’s 

nearly-finished Life and Casualty Tower, two Combustion Engineering Package Boilers, 
Type VP, were installed in a 32nd-floor penthouse — nearly 

400 feet above the street. The pictures show how the job was done. 


Almost Home — This VP has probably shattered the altitude 
record for boilers now — and it has another 30 or 40 feet 
yet to go. That's one of the advantages of the VP. You pick 
the spot and the rigging boys will find a way to move it in. 


The completely shop-assembled VP Boiler, shown 
at left, is available in fourteen sizes from 4,000 to 
40,000 Ib steam per hr ... for operating pressures 
up to 500 psi... for pressure firing of liquid or gase- 
ous fuels. The VP Boiler has more water-cooled area 
per cubic foot of furnace volume than any other 
boiler of its size and type. The larger lower drum — 
30-inch diameter — permits a simple, symmetrical 
tube arrangement ... greater water storage capacity 
...@asy access for washing down or inspection. A low 


Boiler in a Penthouse — Now it's almost settled in its per- 
manent skytop home; about set to bring up number 2. When 
the floor is ready, they'll hook up fuel, water and the job's 
done. They'll burn gas in these boilers, with oil as stand-by. 


speed centrifugal fan which is exceptionally quiet 
in operation is standard equipment. The simple 
baffle arrangement results in low draft loss... simple 
soot blowing ...no dead pockets... high heat 
absorption. The VP is enclosed in a reinforced, gas- 
tight, welded steel casing, and shipped completely 
assembled with firing equipment, fittings and forced 
draft fan. For foundation, the VP Boiler requires 
only a simple concrete slab. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. B-928 
Canada: Combustion Engineering-Superheater Ltd. 


Steam Generating Units * Nuclear Reactors * Paper Mill Equipment * Pulverizers * Flash Drying Systems * Pressure Vessels * Home Heating and Cooling Units * Domestic Water Heaters * Soil Pipe 
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AMERICAN BLOWER REPORTS ON PROGRESS IN POWER: 


The big swing is to Gyrol Fluid 


TOTAL ACCUMULATIVE HORSEPOWER 
IN FLUID DRIVES 
USED WITH BOILER FEED PUMPS 


1,000,000 hp 


800,000 hp 


600,000 hp 


200,000 hp 


|<—1934 YEARS 1956—> 


Accelerated industry-wide acceptance. Beginning in the late a result, new quick-response, close-control Fluid Drives were devel- 

' 1930’s, demands for higher pump pressures resulted in the high-speed oped specifically for feed-pump service. Rapid acceptance is shown on 
boiler feed pump. Consulting and utility engineers turned to Fluid graph above. By 1957 there will be in operation in the U.S. close to 
Drive because of power savings from adjustable-speed operation. As 1,200,000 hp on feed pumps employing Gyrol Fluid Drives. 


In the past ten years, about 250 new generating units (total capacity: TODAY, Gyrol Fluid Drives save power in plants using conventional 
25 million kw) have employed Fluid Drive on the feedwater pumps. fuels, and tomorrow will figure prominently in atomic-powered 
This number will jump sharply. For, present U.S. capacity of 100 systems. Stepless speed control of Fluid Drives also saves power on 
million kw is expected to increase by 275% within 25 years. mechanical draft fans; simplifies motors and starting. 


26 POWER * JUNE 1956 


' 

1,200,000 hp 

48 / 


Drive for feed pump control! 


Here’s how power plants of all sizes are using American Blower Gyrol 


Fluid Drive to prolong equipment life, reduce pressure, save power! 


To make more net generating capacity available to 
consumer lines, more and more power plants of all 
sizes are turning to Gyrol Fluid Drive to transmit 
power from the prime mover to the pump. 


For, of all power-plant auxiliaries, the boiler feed 
pump and its prime mover consume the greatest single 
segment of invested power: an average 2.5%. And, 
with higher steam pressures and temperatures, estimates 
of 4% to 6% are being discussed for the immediate 
future—indicating the necessity for power-saving 
adjustable-speed pump control through the use of 
Fluid Drive. 


The reason for the big swing to Gyrol Fluid Drive 
lies in the inherent advantages it offers. The use of 
Gyrol Fluid Drive results in a substantial savings in 
power, since on present-day, modern high-pressure 
boiler installations it permits reduction in pressure by 
use of the Gyrol Fluid Drive’s adjustable-speed feature. 
This reduction in pressure often amounts to 500 lbs. 
or more. 


Through the use of Fluid Drive, the boiler feed pump 


need only be driven at speed necessary to overcome 


system friction and boiler pressure. This results in lower 
pump operating speeds; lower duty on piping, high- 
pressure heaters, and valves—reducing maintenance 
and extending equipment life. 


In the power-plant industry, Fluid Drive is renowned 
for its flexibility of control. The narrow range of speed 
over which a boiler feed pump must operate requires 
fine increments of speed adjustment, coupled with the 
need for quick response. The stepless, infinitely adjust- 
able speed control of Gyrol Fluid Drive, together with 
its rapid response, more than meets this requirement. 
The Gyrol Fluid Drive has been engineered and 
designed to be conveniently linked to standard boiler 
feed water automatic control systems. 


In your plans for power expansion, it will pay you 
to talk to an American Blower engineer. His knowledge 
of the application of Gyrol Fluid Drives, and American 
Blower’s many other power-plant products, can prove 
invaluable to you. Just contact your nearest branch 
office, or write to us direct. American Blower Corpora- 
tion, Detroit 32, Michigan. In Canada: Canadian 
Sirocco Company, Ltd., Windsor, Ontario. 


TURBINE 


GENERATOR 


FLUID DRIVE PUMP 


THINGS TO COME. World’s largest boiler feed pump—now being 
built for Consolidated Edison Co. of New York, Inc.—employs a 
new concept of drive: the main generator steam turbine. Twice as 
large as any feed pump now in existence, pump is rated at 12,000 hp, 


AMERICAN 
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with power transmitted through an American Blower Type VS, Class 
6 Gyrol Fluid Drive. For full details on American Blower equipment 
—Fluid Drives, Mechanical Draft Fans, Fly Ash Precipitators, Dust 
Collectors, Heavy Duty Steam Coils—contact our nearest branch. 
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Thompson Products, i TAPCO PLANT, Cleveland, Ohio 
One of the 16 Factories owned by this pioneer manufacturer of Automotive, 
Aircraft, Industrial and Electronic Products. 


POWERS CONTROL is used in the majority of Thompson factories. In Tapco plant, 
Administration and Engineering offices, production areas, research laboratories and 
test cells, cafeterias, CRAwrorD HALL auditorium and some processes are equipped 
with Powers temperature and humidity control. 


Above: Index head for inspection of vane 
wheels 


Left: Refrigeration system for cooling test fuels 


| 
SA 
Below : Installation for testing turbine drives 
| TMP 


increases production...lowers costs... 


OTHER PROMINENT POWERS USERS 
Aluminum Co. of America 
American Telephone & Telegraph Co. 
Bendix Aviation Corp. + Chrysler Corp. 
Douglas Aircraft Co. 
E. I. DuPont de Nemours Co. 
Ford Motor Co. « General Motors Corp. 
General Electric Co. 
B. F. Goodrich Tire & Rubber Co. 
Johns Manville Co. + Parke Davis & Co. 
McDonnell Aircraft Corp. 
Radio Corp. of America 
Standard Oil Co.'s of N.J. and Ohio 
_ U.S. Rubber Co. + Zenith Radio Corp. 


Some of the many components used in a 
Powers pneumatic control system 


FLOWRITE 
Control Valve 


POWERSTROKE 


Systems 


of Temperature, Humidity & Ventilation Control 


In Thompson’s TAPCO plant, production of high-quality 
precision products is aided by Powers control in production and 
assembly-line areas; test and research laboratories; 
administration and engineering offices. 


Comfortable, Even Heat at the Right 
Temperature for each space or depart- 
ment helps increase efficiency of em- 
ployees and results in these money 
saving advantages: 


e Increased Production. Thermal com- 
fort helps employees increase output 
and maintain production schedules. 


e Better Quality Products, fewer re- 
jects, better workmanship, more uni- 
form quality. 


e Cuts Heating Costs Up to 25%. 
Powers Control Systems prevent 
over-heating and stop waste of fuel. 
Steadily advancing fuel costs make 
this an important advantage. Lower 
heating costs alone pay a big return 
on the investment in Powers auto- 
matic control. 


Powers Control Systems Perform Bet- 
ter and Last Longer. Year after year 
users report 25 to 40 year old Powers 
control systems still giving depend- 
able regulation. When you make a 
major investment in a control system 
select one with a time proven record 
for long life, low operating and main- 
tenance cost. Specify and install 
Powers. 


Consult Powers on Space Heating or 
Process Control. If you have a tempera- 
ture or humidity control problem, 
contact your nearest Powers office. 
Our experience gained in thousands 
of buildings and processes may save 
you time and money. 


THE POWERS REGULATOR COMPANY 


SKOKIE, ILLINOIS 


Offices in chief cities in U.S.A., Canada and Mexico 


Over 65 years of Automatic Temperature and Humidity Control 


Piston Operators for dampers 


POWERS PACKLESS Control Valves—Their duo-seal construction 
reduces valve stem friction, eliminates packing maintenance and 


air temperature in 
leakage of water or steam and gives smooth accurate control. 


ducts and processes. 
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LIMITEM Thermostat for 
gist 
(C62) 


MULTI-LAYER 


construction offers exceptional maintenance 
savings for power plant feed water heaters 


ODAY, the manufacture of power is demanding 
higher pressures and temperatures in feed water 
heaters. Since A. O. Smith is the outstanding author- 
ity on high pressure and high temperature equipment 
engineering, design and manufacturing, we can offer 
power plants definite advantages with exclusive 
MULTI-LAYER construction for feed water heaters 
... lower maintenance expense with maximum safety. 
When shell is welded to channel, MULTI-LAYER 
EXCLUSIVE DESIGN and construction eliminates 
the need for expensive field stress-relieving of welded 
joints. Here’s all you need to do to effect normal 
maintenance: 
1. Cut shell from channel at red line as indicated 
on main illustration. 


2. Simply roll shell away from channel on rollers 
affixed to underside of shell. 

3. After maintenance is completed, roll shell back 
to channel connection, weld, forget about stress re- 
lieving, and put on stream. 

Whatever your feed water heating problems, you’ll 
profit by contacting A. O. Smith. We have one of 
the finest thermal design groups in the country avail- 
able to solve your heat balance problems. We also 
have engineering services in key cities throughout 
the country to help develop any engineering data 
you may need and give you detailed information 
about the economy, safety and flexibility of MULTI- 
LAYER construction. 
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Heaters for high-pressure, 


Cut here to remove shell. (Chill 
strip welded to underside of shell 


to protect tubes when cutting.) ~~ 


SAFETY — Nearly 8000 MULTI-LAYER vessels in operation — and 


ing or fragmentation. inner, pressure-tight cylinder. 


Through research 
Literature available! 


Bulletins V-52 and V-53, illustrating 
and describing MULTI-LAYER design 
and construction are available. 

For copies, write A. O. Smith Cor- 
poration, Milwaukee 1, Wisconsin. 


PROCESS EQUIPMENT DIVISION 
Milwaukee 1, Wisconsin 


International Division: Milwaukee 1, Wisconsin 
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high-temperature service 


MULTI-LAYER SHELLS — Instead of using thick plate in a 
not a single failure — convincing proof of the safety inherent in this single wall, MULTI-LAYER shells of high-pressure 
unique A. O. Smith design. To further prove operating safety, we feed water heaters are built up from concentric layers 
have actually tested many full-scale, high-pressure MULTI-LAYER of a relatively thin steel plate . . . progressively 
vessels to destruction. In every case, vessels ruptured without shatter- wrapped, tightened and welded together around an 


...@ better way 


Chicago 4 * Cleveland 15 * Dallas 2 * Denver 2 * Houston 2 * Los Angeles 22 
Midland 5, Texas * New Orleans 12 * New York 17 © Pittsburgh 19 
San Francisco 4 Seattle 1 © Tulsa 3 * Washington 6, D. C. 
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On all General Electric High-speed Turbines, 


Well-designed, efficient seals... 


Highly efficient, easily-replaced carbon packings 


For the most effective shaft-end sealing, well-designed, low- 
cost carbon packings are used on G-E High-speed Turbines 
to seal steam pressures up to 75 psig. Made of non-galling, 
self-lubricating carbon-graphite, these segmental rings have 
high mechanical strength in the small sizes used, assuring 
long life under normal operating conditions. A garter spring 
in an offset ““V” groove holds each ring together and presses 
it firmly against the side of the chamber, forming a tight seal. 
This unique arrangement permits the rings to support their 
own weight and to adjust themselves to the shaft position, 
thereby reducing wear and increasing the life of the seal. 
The rings are contained in compact external packing boxes, 
and can be easily inspected or replaced without breaking 
the horizontal joint of the wheel casing. 


Reliable, long-life metallic-labyrinth seals 


To effectively minimize shaft-end steam leakage where 
shell pressures exceed 75 psig, segmental, high-low tooth 
metallic-labyrinth seals are used in combination with carbon 
packing. Between stages, straight-tooth metallic-labyrinth 
seals are always used. For maximum seal efficiency, minimum 
clearances between the teeth and the shaft are maintained 
by precision-machined hook fits in the packing housing. 
Shaft scoring is practically eliminated since the leaded-bronze 
segments are spring-backed and can move outward should 
there be accidental contact with the shaft. When unbalanced 
steam pressure forces axial movement of the seals, the shoul- 
ders of the rings and the housing engage to form a tight 
steam seal. All labyrinth seals are designed to compensate 
for thermal expansion, thus assuring a most efficient steam 
seal at operating temperatures. 


The careful design and manufacture of these steam seals is 
your further assurance of low maintenance and consistent 
reliability of G-E High-speed Turbines. Why not check into 
the many other sound design features built into these me- 
chanical drives? Your Apparatus Sales Representative will 
be glad to explain the many benefits they offer to your opera- 
tion. Contact him for further information or write for Bulle- 
tin GEA-6232, General Electric Company, Section 241-7, 
Schenectady, N. Y. 


Progress /s Our Most Important Product — 
GENERAL @ ELECTRIC 


| cut steam leakage 


Beads by the 


Sitting here for their portrait are beads represen- 
tative of several AMBERLITE® ion exchange resins. 
They and the paper on which they are posed have 
been magnified 24 times—to the detriment of the 
paper, perhaps, but not to the uniformity of 
the beads. 


Actually, Rohm & Haas Company produces over 
20 ion exchange resins, a variety large enough to 
serve such diverse uses as water conditioning, 
metals recovery, pharmaceutical production, 
sugar refining, chemical processing, and decon- 


cubie foot 


tamination of radioactive wastes. Some AMBERLITE 
ion exchange resins even act as medicinals. 


Gem-like in appearance, the AMBERLITE resins are 
nonetheless rugged and durable, serve efficiently 
for many years. They are manufactured in bulk 
and are sold by the cubic foot. 


Can these resins help you? Why not discuss your 
processes or products with our technical staff? 
Meanwhile, for a better understanding of ion 
exchange, write for “Ion Exchange with the 
AMBERLITE Resins.”’ There’s no charge. 


ROHM & HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION, PHILADELPHIA 5, PENNSYLVANIA 
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Horizontal generating units are each driven At remote end of the power house, a vertical SMS- 
by a pair of modernized SMS-Francis tur- Kaplan unit, mounted in a concrete pressure flume 
bines shown (inset) during shop assembly. provides flexibility of operation. 


Consulting Engineers: Pioneer Service and Engineering Co., Chicago, Ill. 


MINNESOTA HYDRO-PLANT WITH SMS TURBINE 


MODERNIzATION BOOSTS OUTPUT 35% 


By completely modernizing a half-century-old horizontal turbine 
h h d t f t h m th U er HORIZONTAL UNITS 12,680 Kw. 
installation aving the inside type of gate mechanism, the Upp § piiek mate 

Midwest's largest utility has raised the potential KWH output SMS-KAPLAN UNIT > 

over 35%. This resulted from increased plant efficiency and greater OvSh 

installed capacity. The rebuilding program was a result of 

careful engineering studies made over several years by SMS in 

cooperation with the utility and their consultants with whom the 


purchase of modernized horizontal turbines was finally negotiated. 


Four pair of horizontal SMS-Francis wheels with motor operated ORIGINAL 

outside gate mechanisms were mounted on new 9-foot draft HORIZONTAL 
chests in the existing 14-foot diameter top supply pressure cases. vor 
An additional SMS-Kaplan turbine, rated at 3,500 HP under 

the 48-foot head, was added to provide flexibility and take load 
variations at a high efficiency over a wide operating range. 


DISCHARGE IN CUBIC FEET PER SECOND 4 


Whether your interest is modernization or a new station, you can aa ane aka fone 


rely on the broad engineering background of 80 years’ experience 
Performance of modernized units based 
available to you at SMS. For information on hydraulic turbines and on index tests run in January 1956. Per- 


formance of original units based on 
accessories, write S. Morgan Smith Co., York, Penna. 


HM GATES & worsTs 


VALVES 


VALVES 
CONTROLLABLE- 
BUTTERFLY PITCH 

VALVES 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO SHIP PROPELLERS 
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ASSURE TROUBLE-FREE PERFORMANCE 


V for today’s subcritical operation 
V for tomorrow’s higher pressures 


OSTER WHEELER'S new, all-welded design, supplementing 
the standard line of feedwater heaters, eliminates main- 
INERT GAS SHIELDED tenance problems associated with bolted and gasketed joints. 


TUNGSTEN ARC WELDING There’s no danger of leakage under severe thermal shocks, 
OF TUBES TO TUBE SHEETS thus permitting quicker start-ups. 


gives leak-proof joints The shell-to-adapter joints, tube-to-tubesheet joints and the 
that will withstand closure are all welded. There are no gaskets, no bolted or 
rolled pressure joints anywhere in the heater. All of these 

severe thermal shocks welds have now been successfully field tested for at least five 


The photo below shows the years on other equipment. 

FW method of welding Monel For positive protection against heater gasket leaks and 
and copper-nickel tubes to gasket maintenance, it will pay you to look into this new, 
the carbon steel tube sheets. all-welded design. For further information, write to Foster 
In this process, the tube sheet Wheeler Corporation, 165 Broadway, New York 6, New York. 


is first clad with Monel. 
Tubes are then inserted and 
expanded, Welding is by the 
inert gas tungsten arc shield- 
ed process, and is done in 
two passes. 


FOSTER WHEELER 
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AND 


THE NEW “Buffalo” Type FAN is 
engineered for installations where total 
pressure requirements of 334” and up exist. 
These applications include mechanical draft, 
conduit air conditioning and many industrial 
applications. 


CANTILEVERED INLET VANES eliminate center 
ring, reducing turbulence and improving air flow 
through the inlet. The die formed inlet vanes 
and inlet bell further contribute to smooth air 
flow, minimizing effects of unfavorable inlet 
conditions. 


“BUFFALO” 


FOR CLASS II THRU IV 


MECHANICAL DRAFT 


THE PROVEN BL WHEEL has a deep drawn 
flange to form a true half-circle with the inlet 
cone. Highly efficient non-overloading back- 
ward-curved blades, solid back plate and extra 
heavy hub make this wheel ideally suited to 
this service. 


IMPROVED FAN OUTLET — reduces outlet air 
turbulence from fan cutoff into duct by making 
more even, gradual change from velocity to 
static pressure. Without this complete stream- 
lining of inlet, housing AND outlet, such high 
efficiency is impossible. 


BUFFALO FORGE 


BUFFALO, 
Canadian Blower & Forge Co., Ltd., 


VENTILATING AIR CLEANING AIR TEMPERING PRESSURE BLOWING 
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VENTILATING—INDUSTRIAL 


SERVICE 


SMOOTH 
DIVERGENT 
FLOW 


86% MECHANICAL EFFICIENCY — made pos- 
sible by a combination of inlet, wheel and hous- 
ing design. The smoothest “air-ride” in fan 
history. 


“Buffalo” “Q” FACTOR CONSTRUCTION gives 


you many years of trouble-free service. Housing 


COMPANY 


NEW YORK 
Kitchener, Ont. 


is all-welded construction. Wheel and blades 
are riveted and welded for maximum strength, 
the basic design having been thoroughly tested 
in the Vacuum Pit, a “Buffalo” exclusive. 


AVAILABLE in wheel diameters from 1814” to 
8034”, the new “Buffalo” “BLH” merits your 
consideration. Write for details on your com- 
pany letterhead — today. 


*The “Q” Factor — the built-in Quality which 
provides trouble-free satisfaction and long life. 


INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING 
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A varied line of Flow Meters for every 
process and distribution application 


Square Root Flow Meter (pictured): single and double 
range types . . . direct and reverse flow . . . with elec- 
tric or pneumatic transmission. 


Evenly Graduated Flow Meter . . . with uniform read- 
ability and accuracy across the entire scale. 


ElectroniK Flow Meter . . . indicates, records, controls, 
integrates, resets control index of another instrument. 


Bell Type Flow Meter . . . for low pressure gases. 
Ratio Flow Controller . . . regulates secondary flow in 
proportion to a primary flow. 

Process Sequence Controller . . . useful for timing the 
addition of reagent to a preset cycle. 


Parshall Flume Meter . . . for measuring flow in open 

channels and weirs. 

+ erence ata? : Tel-O-Set Miniature Instruments . . . for graphic panels 
Write for Catalog 2321, ‘Flow Meters, = and other applications where space is at a premium. 
Indicating, Recording, Integrating, = Area Flow Meter . . . electric meter body for use with 
Controlling ” viscous fluids. 

Differential Converter . . . the mercuryless flow trans- 
mitter with high sensitivity, precision and range- 
ability. 


; — 
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was designed for 


The Brown 


Fiow Meter line 


your process applications 


An important reason why Brown flow meters 
give you better performance is that they were 
designed specifically for flow recording, inte- 
gration and control in industrial processes. Far 
from being step-children of boiler plant in- 
struments, they embody features that fit the 
needs of modern production technology. Their 
design has been refined and perfected through- 
out 28 years of experience in flow instrumenta- 
tion . . . to assure you of the utmost in 
precision, versatility and reliability. 


For measurement, Brown Flow Meters give 
you a complete range of meter bodies to work 
with any fluid at any pressure . . . either elec- 
trical or pneumatic transmission . . . and the 
flexibility of interchangeable range tubes. 


For integration, Brown Flow Meters feature 
accurate, simple electronic flow integration, in 
a design that places no mechanical load on the 
measuring mechanism. 


BROWN 


For control, Brown Flow Meters, particularly 
those with square root calibration, offer an 
unequalled variety of control actions to match 
the needs of the simplest to the most complex 
process requirements. 


For service, Brown Flow Meters give you 
basically simple and rugged designs that cut 
maintenance to the minimum .. . plus the 
convenience of prompt assistance in start-ups, 
routine maintenance and emergencies, by 
Honeywell specialists located near your plant. 


Ask your local Honeywell sales engineer to 
discuss your flow applications. He’s well qual- 
ified to give competent consultation . . . and 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario. 


MIENN EAP OLIS 


Honeywell 


INSTRUMENTS 


Touts Couttol 
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Careful Custom-Engineered Design 
eliminates driving hazard 

on one of Southern California’s 
main traffic arteries 


HE Municipal Light and Power Department of 

the City of Pasadena, California, faced a seri- 
ous problem in locating cooling towers within 25 
feet of the Arroyo Seco Freeway at their Broadway 
Steam Plant. 

Although the vapors from a cooling tower con- 
tain nothing but pure water and do.not pollute the 
atmosphere, “fogging” of the Freeway could not 
be tolerated as a driving hazard. 

The Foster Wheeler eight-cell cooling tower 
shown above, installed in 1954, has successfully 
met this challenge. Freedom from “fogging” of the 


FOSTER WHEELER 


COOLING TOWER 
Eliminates Highway Fogging Problem 


Freeway was achieved by proper drift-eliminator 
design, correctly engineered exit vapor velocities, 
and the use of moderately high fan stacks extend- 
ing 12 ft. above the fan deck and 55 ft. above the 
basin curb. 

Complete satisfaction with this initial FW Cool- 
ing Tower has now been proved by the City’s 
recent re-order of a duplicate FW Tower to be 
located down the property line adjacent to the 
Freeway. 


THIS NEW BULLETIN describes the new Foster Wheeler 
induced-draft, counter-flow cooling tower — every 
detail designed for long-range 
dependability and economy. 
Send for your copy today. Foster 
Wheeler Corporation, 165 Broad- 
way, New York 6, N. Y. 


NEW YORK e LONDON @ PARIS ¢@ ST, CATHARINES, ONT. 
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1. in hot places 


Exceptionally resistant to the deteriorating 
effects of heat, Hazard Keystone insulation is 
designed for operation at copper tempera- 
tures up to 85 C. This makes it especially 
useful in boiler rooms, crowded ducts and 
other locations where there is a high ambient 
temperature. 


Keystone-insulated cables 
may be used anywhere... 
in damp places or even for 
direct burial. Tests show that 
Keystone insulation does not 
absorb appreciable amounts 
of moisture even when im- 
mersed directly in water. 
Electrical and physical char- 
acteristics remain stable re- 
gardless of the moisture 
present in installations. 


a high ozone concentrations 


Because of its stable chemical characteristics, 

Hazard Keystone insulation provides an extremely aie Send for the complete story as detailed in Bulletin 

PW-463. Here are the results of twelve years of field 
ie: ithst ' : service and tests, reported with charts and graphs 

of test results, together with 36 pages of technical 
P : q Y ; . data to aid in specifying and installing the proper 

for ozone-resistant compounds. This assures maxi- cable for the job. Write to Hazard Insulated Wire 

mum reliability in high voltage installations where Works, Division of the Okonite Company, 


ozone is always present. Passaic, N. J. 
3652 


high degree of resistance to ozone and corona 


| 


Part of the 100-drum shipment of Gulfcrest Oil 
which will lubricate the new 150,000 kilowatt 
turbine. This brings the total output of the Cutler 
: Plant to 370,000 kilowatts. All turbines are lubri- 
‘ cated with the finest in turbine oils—Gulfcrest. 


THE FINEST PETROLEUM PRODUCTS FOR ALL YOUR NEEDS 
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Past performance proved it best... 


selected to lubricate another big turbine 
at Florida Power & Light Company 


POWER * JUNE 1956 


When the Florida Power & Light Company recently installed the 
new 150,000 kilowatt General Electric turbine in its ultra-modern 
Cutler Plant, the choice of a lubricant was no problem. The out- 
standing past performance of Gulfcrest in the four other units in the 
plant made it a natural selection. 

Gulfcrest Oil has a background of superior performance in other 
Florida Power & Light Company plants, and in scores of other prom- 
inent utilities throughout Gulf’s marketing territory. Here’s why: 

Gulfcrest Oil is super-refined by Gulf’s exclusive Alchlor Process, 
which removes the unstable hydrocarbons that remain after normal 
refining. This discarded portion, if allowed to remain in a turbine 
oil, accelerates oxidation, increases neutralization number, forms 
sludge and harmful acids. 

So to insure safe, long-lasting protection for your turbines, specify 
Gulfcrest—the world’s finest turbine oil. 

Call a Gulf Sales Engineer today and have him recommend the 
proper grade of Gulfcrest Oil to meet the specific requirements of 
your turbines. Consult the telephone directory for the number of 
your nearest Gulf office. 


GULF OIL CORPORATION «¢ GULF REFINING COMPANY 
1822 Gulf Building, Pittsburgh 30, Pa. 
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for Universal 


As the third largest U.S. producer 
of specialty steels, Universal 
Cyclops Steel Company at Bridge- 
ville, Pa., uses a million gallons 
of water per day in its plant op- 
erations. Since raw water is taken 
from a small stream heavy in iron 
compounds, the water system has 
been hampered by frequent pipe 
maintenance problems. To solve 
this problem, and meet increasing 
needs for water, Universal Cyclops 
called on Dravo to install a new 
water treatment plant. 

This new plant supplies double 
the capacity of the old system, 
and effectively controls the iron 
deposit and other concentrations 
that were playing havoc with the 


44 


Mill water problem solved 


Cyclops Steel 


water piping. The installation in- 
cludes a 1500 gpm Walker Process 
Clariflow Unit, pumps, chemical 
feeders, clear water reservoir, re- 
quired building and foundations. 

This is typical of the many 
varied construction assignments 
performed by Dravo. Building 
complete power plants, water 
pumping stations, oil or gas pipe- 
line facilities, water or waste 
treatment plants . . . on a single 
contract or “turn-key” basis is 
one of the several ways Dravo 
can serve your needs. Find out 
how Dravo can serve 
you best—write today 
for your copy of Bulle- 
tin #1200. 


The Dravo-built water treating plant takes 
raw water from the Chartiers Creek directly 
behind it. 


Complete water clarification takes place in 
the Walker Clariflow Unit. Note difference 
between raw turbid water in inner zone and 
clean water in the outer settling zone. 


Centrifugal pumps, in the rear, pump raw 
water into system. Pumps in foreground 
deliver clear water to 700,000 gallon 
storage tank for use in the mill. 


DRAVO 


Pittsburgh, Penna. 
Sales Representatives in Principal Cities 
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EDWARD VALVES, 
SUBSIDIARY OF ROCKWELL MANUFAC 
-RETURN 


EAST CHICAGO 


EDWARD GLOBE NON 
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ROCKWELL BUIL 
Edward Valve 
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When water velocity 
gets this high 


what happens to your 
condenser tubes? 


Any condenser tube alloy for sea-water use must be capable of forming 
a protective film on its surface as a barrier against corrosion. If the water 
velocity is low, copper-base alloys usually can form this film. But where 
velocities are high, as is often necessary for today’s stepped-up power 
needs, impingement of rapidly moving sea water can remove the pro- 
tective film. The result is impingement corrosion and eventual tube 
failure. 


That’s why it’s important today, more than ever before, to specify the 
right copper-base tube alloys for your operating conditions. 


For example: where water velocities are high, many installations have 
shown that Bridgeport Aluminum Brass 54 has given good performance 
where inlet-end or impingement corrosion have been serious problems. 


When retubing existing condensers or designing new equipment, be 
sure to use Bridgeport’s Technical Service. You'll get the benefit of our 
60 years’ experience in manufacturing condenser tubes to meet many 
different operating conditions. Call your nearest Bridgeport Sales 
Office today. 

Write today for your copy of “How Copper-Base Alloys Have Reduced 


Condenser Tube Corrosion in Marine Service’ by C. L. Bulow, Chief Metal- 
lurgist, Bridgeport Brass Company. Reprinted from Marine Engineering. 


Bidgeprtt BRIDGEPORT CONDENSER TUBES 


Bridgeport Brass Company, Bridgeport 2,Conn. + Offices in Principal Cities 


In Canada: Noranda Copper and Brass, Limited, Montreal 


POWER * JUNE 1956 


4 
4 
| ° . 
iF. 
e 
J 
2 


MALLEABLE IRON | ASTMA: 


SPECIFICATIONS ARE INDICATED THE LATEST REVISION APPLIES ING 
FORGED STEEL (b) [ASTM GRADE Fil | FORGED. STEEL 
GLAND BOLT NUT STEEL EVAL! D OT 125 Stop-Ct neck ‘Gate, Blow Mu 
[tap eno sruo STEEL ICH AS Instrument, Gage, and Special 
4 


MICHIGAN CITY 3, INDIANA 


Het Ouygen Recorders COs 
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NEW SAMPLING SYSTEM OPERATES ON STEAM! 


The new Hays Gaspirator* System is designed especially for difficult gas 
sampling problems involving high dust loading and high temperatures. It 
now permits accurate O, measurement, previously impossible in many 
applications. 

This gas sampling system uses steam to obtain a continuous, clean 
sample. Suction which is created by the jet nozzle draws the sample in, 
where it is mixed with the steam. The steam is then condensed. Conden- 
sate and entrained solids drop down, and the sample is forced through 
the analyzer under pressure. 

Hays, in the field of gas analysis for more than fifty years, developed 
the Gaspirator for use with their Magno-Therm Analyzer. 

This analyzer, which operates on the paramagnetic principle, has for 
years been accepted as the leader in the field of O, measurement. Hundreds 
of companies are using the Magno-Therm and Hays electronic recorders 
very successfully in boiler plants and on process furnaces as a combustion 
guide, in regeneration of catalysts in refineries and in many other process 
applications. 

For further details write for Bulletin 55-829-56. 


*Patents pending. 
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with PATENTED SHREDDER RING 
REDUCTION PRINCIPLE... 


GIVES BETTER COAL 
PREPARATION 


BECAUSE . it reduces coal by 
SPLITTING 


instead of 


CRUSHING 


CONTROLLED UNIFORMITY 


In operation, American’s exclusive shredder rings 
and for 


swing outward, by centrifugal force, on their shafts 
—and reduce coal by the splitting action of 20 LOW-COST COAL SAMPLE CRUSHING... 


cutting edges on each shredder ring. 


The American Sample Crusher, with 
its new adjustable sampling hopper, 

This action produces less fines, a more uniform gives 5%, 10%, 15% or 20% of a 

product. The rings are reversible for double life. sample . . . in one operation. 


WANT MORE INFORMATION? 
There are many other design and performance advantages in American Rolling 


Ring Coal Crushers—features that mean bigger tonnage figures, and lower 
maintenance (as proved repeatedly by coast-to-coast operations records). WRITE 
today for Bulletin AC, and get the crushing facts! 


PULVERIZER COMPANY Originators and Manufacturers of Ring Crushers and Puluerizers 


1349 MACKLIND AVE. ¢ SAINT LOUIS 10, MO, 
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This view of the dust-collector and fly-ash 
hopper system at the Ford Division's Louisville 
(Ky.), assembly plant shows K&M “Feather- 
weight®" 85% Magnesia Block Insulation. 


? Cover the hot spots—for good... 
with K&M High-Pressure Insulations 


Wherever heat must be confined—in boilers, 
piping, breeching, ducts, vessels —K&M insula- 
tions give efficient, long-lived service. All heated 
piping and equipment at the plant shown 
above are protected against heat losses by 
K&M “Featherweight” 85% Magnesia Pipe 
and Block Insulation. 


K&M “Featherweight” provides effective, low- 
cost insulation for any heated equipment up to 
600°F. operating temperature. For surfaces oper- 
ating at temperatures up to 1900°F., K&M 
Hy-Temp (diatomaceous silica) Insulation is 


KEASBEY & MATTISON 


COMPANY * AMBLER * PENNSYLVANIA 


applied in combination with “Featherweight” 85% 
Magnesia. Where severe water exposure, high 
relative humidity, or other moisture conditions are 
present, and operating temperatures do not exceed 
450°F., K&M “Featherweight” Water-Resistant 
Magnesia is especially recommended. 


Keep heat where it’s needed—use K&M High- 
Pressure Insulations! And take advantage of K&M 
know-how in thermal insulation by consulting your 
K&M distributor, who is also an experienced 
applicator. For his name, and for further technical 
information, write now to us. 


In Canada: Atlas Asbestos Company, Limited; Montreal, Toronto, Winnipeg, Edmonton, Vancouver 


POWER * JUNE 1956 


; 


’Round-the-Calendar 
Operation 


with Allis-Chalmers 


MOTORS 


MORE IRON AND COPPER 


provide double protection against 
costly breakdowns. Liberal use of 
cast iron protects against frame 
distortion, and greater amount of 
copper increases electrical life. 


MORE COOLING SURFACE 


of Allis-Chalmers deep-rib motors 
makes insulation burnouts highly 
improbable under normal condi- 
tions. There are no external en- 
closed air passages to become 
clogged. 


A NATIONAL NETWORK 


of Allis-Chalmers Motor Dis- 
tributors is on the job day and 
night... ready to provide the fast 
service needed to keep your plant 
operating ’round-the-calendar. 


As a new machinery component or as replacement, specify Allis-Chalmers 
motors. To find out more, contact your nearby Allis-Chalmers district 
office, your A-C distributor, or write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-4906 


bas 
ie 
— 
Beth, 


Allis-Chalmers 


PUMPS Meet P 


At Clifty Creek Plant of the Indiana-Kentucky 
Electric Corporation, the use of 12 Allis-Chalmers 
vertical condenser circulating pumps for dry pit 
installation helps to assure service continuity and 
reduced maintenance. 


Rigid whip-free shaft, protected oil-lubricated 
bearings, and special new-type rib construction that 


ower Plant Requirements 


Helps Assure Service Continuity 


makes casing stronger and saves space — these are 
some of the features that make A-C circulating 
pumps popular throughout the power industry. 


For the complete story on how Allis-Chalmers 
pumps can help you cut costs, contact your local 
Allis-Chalmers district office, or write Allis-Chal- 
mers, General Products Division, Milwaukee 1, Wis. 


Design and construction features like these assure depend- 


You get MORE... 
when you specify 
ALLIS-CHALMERS 


able, day-after-day operation — better performance and low 
operating costs for you. 

Benefit from Allis-Chalmers experience in building pumps 
for every industry. Industry-trained engineers are at your 
service to aid in selecting the right pump for your applica- 
tion. And, you can get the complete unit — pump, motor, 


control — from Allis-Chalmers. 


ALLIS-CHALMERS 


A-4973 
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When you invest hundreds of thou- 
sands of dollars in a cooling tower, 
what you are actually buying is the 
tower's consistent ability to deliver cold 
water at specified temperature and vol- 
ume ... at an economical price per gpm. 

And because actual performance is 
an “unknown” until the tower is in op- 
eration, you purchase cooling towers 
largely on faith in the manufacturer. 


You can place your absolute confi- 
dence in The Marley Company’s ability 
to deliver the cold water you specify. 
At Marley, water cooling has been an 

exclusive specialization—not a 
sideline—for 35 years. Every com- 
pany facility — design, research, 
engineering, production—is de- 
voted 100% to the science and 
techniques of water cooling. This 
single-minded approach to water 
cooling problems has resulted in 


Marley’s undisputed leadership in the 
water cooling field by any standards 
you care to apply. 


The Marley Company, however, 
does not ask you to buy its cooling 
towers on blind faith. Rather, Marley 
urges every industrial tower owner to 
test his tower and has paved the way by 
developing the simplest and most 
authoritative tower-testing procedure. 
And finally, every Marley cooling tower, 
from the moment it starts, receives the 
benefit of professional observation and 
inspection by Marley field engi- 
neers — specialists in maintaining 
both tower function and tower 
structure in excellent condition. 


Kansas City, Missouri 
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These Masoneilan 12000 Series Liquid Level 
Controllers are being used for normal and inter- 
face level control on a gas dehydration unit. 


This is one of the versatile 12000 Series Liquid Level Con- ; 
trollers on a heat exchanger in a power plant installation. 


In Masoneilan 12000 Series Liquid Level Controls... 


Five-Point Versatility Solves 
Processing and Power Plant Control Problems 


Here, in one group of related designs, is a completely versatile and adaptable series of 
liquid level controllers. They offer a one-source solution to the majority of level control 


problems with flow and storage of liquids 


in processing and power plant systems. 


These range, rating and material specifications, and the flexibility in mountings and 
control types presented with the photographs below demonstrate this important 


Mason-Neilan advantage .. . 


Wide Selection of Ranges — standard ranges in- 
clude 14”, 32”, 48”, 60”, 72”, 84”, 96”, 108” and 
120”. Ranges with even longer spans can be 
supplied. 


Wide Selection of Pressure Ratings — In the 
shorter level ranges, standard ratings are from 
Class 125 ASA in iron to 2500 Ib ASA in carbon 
steel; in all ranges from 150 lb to 600 lb ASA in 
carbon steel. Under temperatures up to 100° F 
steel ratings may go as high as 10,000 lb. 


Wide Selection of Materials — to meet all usual 
conditions, a variety of materials is available: 


For displacer chambers— iron, carbon steel, bronze, 


Sales Offices or Distributors in the Following Cities: New York 
Syracuse + Chicago + St. Louis » Tulsa - Philadelphia - Houston 
Pittsburgh + Atlanta - Cleveland - Cincinnati - Livonia - San 
Francisco + Boise + Louisville - Salt Lake City - El Paso 
Albuquerque +» Odessa - Charlotte - Los Angeles - Corpus 
Christi - Denver - Appleton - Birmingham + New Orleans 
Dallas + Seattle - Mason-Neilan Regulator Co., Ltd., Montreal 
and Toronto 


MASONEILAN 


MASON-NEILAN 


Division of Worthington Corporation 
33 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


carbon molybdenum, chrome molybdenum, stain- 
less steel, Monel, etc. 


For displacers — Type 304 and Type 316 stainless 
steel, Monel, Hastelloy B or C, Durimet 20, copper 
and solid Teflon. 


For torque tube subassemblies — Inconel, Type 
316 stainless steel, K-Monel, Hastelloy B or C, 
nickel, phosphor bronze, Durimet 20, etc. 


There are Masoneilan 12000 Series models for a 
multiplicity of applications . . . industry’s widest 
selection of liquid level controllers. Look to 
Mason-Neilan to answer your problem. Write for 
catalog. 


Choice of Mountings 


A variety of external 
mounting types with 
screwed or flanged con- 
nections, plus flanged 
types for mounting di- 
rectly on the vessel, pro- 


Choice of Control Types 


The basic instrument is a proportional controller, left above. In 
addition, proportional-reset and differential-gap types are avail- 
able; and pneumatic set may be added for remote pneumatic 
adjustment of the set-point. Or the instrument may be a pneu- 
matic transmitter instead of a controller. Also, any combination 
of controllers, or a controller and transmitter, right above, may 
be included in a single (larger) case and actua by a common 
torque tube. 


vide flexibility in meet- 

ing vessel requirements. 

The instrument may be 

mounted to right or left 

of displacer. The chamber 

vee may have a mid- 
nge 


for field orientation. Top and bot- 
tom flanged connection shown at right. 
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(Left, A) wide bucket “‘L’’ type wheel. (Right, B) regular type wheel for Coppus Steam Turbines 


Now...for low steam consumption — 


COPPUS TURBINES can be furnished 
with wide bucket “L” type wheel 


Good news for steam turbine users 
where low steam consumption is im- 
portant! 

The Coppus Type “L” Wheel is the 
answer to this problem. Larger turbine 
buckets are employed to make the most 
economical use of steam. 

In every respect the Coppus Turbine 
offers the top-quality features and ad- 
vantages that have made the Coppus 
line outstanding for efficiency and econ- 
omy. For example: 

@ Turbines rated close to your exact hp 


requirements, from 150 hp down to frac- 
tional. No need to buy a bigger, costlier 
turbine than your conditions call for. 

@ A larger number of steam nozzles, 
controlled individually by manually op- 
erated valves. 

e@ Exclusive pilot operated excess speed 
safety trip supplementing constant 
speed governor. 

@ Replaceable cartridge type bearing 
housings. 


@ Optional carbon ring packing glands. 


Coppus Steam Turbines ranging from 
150 hp down to fractional, in 6 frame 
sizes, make turbine dollars go 
farther. Send for Bulletin 135 on 
Coppus Turbine. 


COPPUS 
ENGINEERING 
CORPORATION 

166 Park Avenue 
Worcester 2, Mass. 
Sales offices in 
THOMAS’ 
REGISTER 
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See how straight 


reciprocal drive See how Hills- McCanna 
eliminates major metering pumps can 
replacement part : meet your exact 


problems. requirements. 


See how Hills- McCanna 
design gives you greater 
dependability, accuracy 
and longer pump life. 


‘Here’ s useful information to help you get 
more from your present water treatment — 
system ... to help you in the selection of _ 
the proper metering pump for your partic- 
ular application. This big 12-page booklet 
is complete with technical information, in- 
stallation drawings, tables of capacities 
pressures, and pump construction recom- | 
mendations for metering all types of liquids. 
It's like having a consulting engineer at 
your fingertips! for your copy 
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How perfectly simple 
Fast’s Coupling 
purely mechanical 
flexibility! 


Ahubiskeyed 
on each shaft. Hubs are splined at 
maximum distance from shaft ends. 


by Floating sleeves surround hubs. Sleeves 
are splined to engage hub splines. 


4. Because of distance 
from shaft end, any mis- 
alignment between splines 
_ is mere fraction of same 
‘misalignment be- 


For 35 years the most positive, de- 
pendable means of coupling ma- 
chines to their power source... 
Fast’s Couplings have no parts sub- 
ject to repeated bending, tension or 
compression. Because there is no 
»s carried on bearing rin metal-to-metal contact, there is no wear—in fact, 
ee reer Ba many Fast’s Couplings in use for over 30 years 
Be ie show no signs of wear when disassembled! No 
; leather, plastic or rubber oil seals. Lubricant 
film distributes pressure over a considerable 
area, diminishing localized stress at pressure 
points on the load-carrying teeth. Perfectly 
simple? Yes . . . and foolproof! 


For coupling catalog, technical advice or assistance from Koppers field 
engineers, write: KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3306 
Scott Street, Baltimore 3, Maryland. 


THE PASTS e 


KOPPERS METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE 3, MD. 
Rings, as Clean oa eromaster Fans. 

Sealing ia s Cle p 
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UVE BETTER 


ALLIS-CHALMERS 


Why Allis-Chalmers Cooling 


Better Rectifier Operation 


More Efficient Heat Transfer results 
from internal cooling coil. The steel coil sur- 
rounds active parts, offering more cooling 
surface and better heat transfer than other 
types. Unit maintains more uniform tem- 
perature and mercury vapor pressure. 


Simplified Maintenance results from 
Allis-Chalmers unique unit construction. All 
active components are attached to the anode 
plate for easy withdrawal, dismantling, and 
re-assembling — as illustrated above. 


Positive Arc Barrier is formed by the 
cooling coil, which is insulated from the tank. 
The main arc is confined within the coil, pre- 
venting arc transfer to the tank. 


Years of Operation in hundreds of in- 
stallations have proved the reliability, ease 
of operation, and simplified maintenance of 
Allis-Chalmers mercury arc rectifiers. You 
can get complete information at your nearby 
A-C office, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 
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ws wt Gas flow, air flow and coal flow regulators and transmitters at Weirton Boiler No. 5 


Hagan automatic combustion controls at Weirton plant 


The Hagan systems on Boiler No. 5 at the Weirton 
Plant of the Weirton Steel Company include Auto- 
matic Combustion Control for triple-fuel firing, Three- 
Element Boiler Feedwater Control and Pressure Con- 
trol Systems for blast furnace and coke oven gas. 
The remote manual switching employed for the regu- 
lation of the induced draft fan is an exclusive Hagan 
development* which adds to the over-all system effi- 
ciency by eliminating long transmission lines and MANUAL-AUTOMATIC 
speeding control response. a 
Hagan engineering skill has made possible many 
advances in fuel burning practices, and has resulted 
in system component designs which are versatile, 
accurate and extremely reliable. 
These Hagan instrumentation and control units are 
available as separate components. They are invaluable 
aids to the engineer who wishes to design solutions to 
his own control and metering problems. 
For details on Hagan systems or components, see 
your Hagan engineer or write for descriptive bulletins. i A 
*U.S. Patent 2719535. . 


HAGAN CORPORATION 
HAGAN BUILDING, PITTSBURGH 30, PA. 


Systems and components for: Process Control, 
Boiler Combustion Control, Metallurgical Fur- 
nace Control, Aeronautical Testing Facilities 
Industrial Water Treatment Chemical Water 
Conditioning 


FLOW SIGNAL 
TRANSMITTER 


TYPE FRB 
LEVEL TRANSMITTER 


POWER POSITIONER 


SUBSIDIARIES: CALGON, INC. * HALL LABORATORIES, INC, 
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Colorade Sewer 


This new unit which triples the capacity of the plant consists of 
a Babcock and Wilcox two-drum single pass steam generator 
fired by a Detroit RotoGrate Stoker having six feeders and dis- 
tributors. The plant is at 5,300 feet above sea level. Capacity of 
KONA above unit is 150,000 pounds of steam per hour at 860 psi, 915° 
PR | steam temperature with preheated air at 350° F, 
ATMA Design is based on bituminous coal: 
B.T.U. per tb os 
Volatile 
Sulphur (separately determined).............. 07% 
However, operation has been completely successful with coal 
from various mines in the vicinity. 
Detroit RotoGrate is an exceptionally efficient spreader stoker 
with overlapping highly restricted grates that move slowly for- 
ward discharging ash at the front. Permits high burning rates 
with all Bituminous coals, Lignite or refuse fuels. Write for Bulletin. 


DING, DETROIT 2, MICHIGAN 
Works at Monroe, Michigan: District Offices in Principal Cities 
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expansion joint 
installation for 
General Petroleum 


ALLOWS TWELVE INCH LATERAL 
MOVEMENT OF TURBINE 


PROVIDING FLEXIBILITY for the steam 
connection to this turbine assembly 
was a problem at General 
Petroleum. The turbine had to be 
movable to permit installation 


and take up of drive belts to the 


compressor unit. A practical solution 


was found in the use of a 3 in. offset 


Sola-Flex hinged joint, 42 in. long. 


The bellows allows a 6 in. movement in 


two directions—and stands up under rugged 
pressure and temperature conditions. No matter 
what kind of expansion joints you need, 
Solar can build them—ruggedly and 
economically. Ask for the latest Sola-Flex 
catalog. Dept. C-24, Solar Aircraft Company, 
San Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


Designers, Developers and Manufacturers » Gas Turbines * Aircraft and Missile Components « Bellows * Controls * Coatings * Metal Alloy Products 


62 POWER * JUNE 1956 


| 
: | 4 
| is 
— 
ae 
: 


USS Forrestal, built by the Newport News Ship- 
building and Dry Dock Co., Newport News, Va., 
and equipped with I-R boiler feed pumps. 


Ingersoll-Rand multi-stage centrifugal 
boiler-feed pump; Type CNTAM. 


I-R Boiler Feed Pumps 


FORRESTA 


For the ultimate in reliability, 

the USS Forrestal’s mighty power plant depends 
on 12 Ingersoll-Rand boiler feed pumps. 
Ingersoll-Rand builds a complete line of pumps 
for the marine industry, to meet most of 

your applications. For further information, 

see your nearby I-R representative. 


ngersoll-Rand 


10-322 | 11 Broadway, New York 4, N. Y. 


I-R EQUIPMENT 
FOR 
MARINE SERVICE 
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| Something different . 
(and decidedly better) 
distinguishes this wheel 


ONE-PIECE blades extend 
THROUGH slots in the cen- 
terplate — then are welded 
both front and back on both 
sides of the centerplate. 


cee @ typical CLARACE answer to the demands of mechanical draft 


Sure, you can perhaps get by with lesser 
construction. That is, a wheel with separate 
blades on each side of the centerplate. 


But our conviction is: there can be no 
compromising on the construction of a pun- 
ishment-taking mechanical draft fan. 


That's why, unlike wheels of other makes, 
the wheel for the Clarage Type RT fan is 
built as shown above. Clearly, this construc- 
tion provides EXTRA strength that assures 
the user longer-lasting, trouble-free service. 


Additional advantages of choosing Clarage 
Type RT equipment are shown in Catalog 
901. Write for it today. CLARAGE FAN 
COMPANY, Kalamazoo, Michigan. 


Clarage builds for many of the biggest and most 
exacting air handling jobs. This Type RT fan 
was constructed for induced draft service in a 
Porto Rican sugar refinery. 


...dependable equipment for 
i making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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There’s a Hoffman Trap, Valve, Pump or other specialty designed to give you better control of every steam 
system requirement. And, each Hoffman product is distinguished by exclusive features that assure cus- 


tomer satisfaction, long, care-free service. It’s the COMPLETE, a line backed by a 


dependable, single source of supply and responsibility. Yet Hoffman Products cost no more than the 
ordinary kind—and pay their way with the fuel they save. To avoid delays—order now from your 
wholesaler of heating and plumbing supplies. Catalogs available on all items. 


JUNE 1956 
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HOFFMAN SPECIALTY MFG. CORP. « 1700 West 10th Street, Indianapolis 7, Indiana i 
a s of Valves, Traps, Ho ater Heating Systems, Vacuum and Condensation Pumps...Sold by Leading Wholesalers of Heating and Plumbing Equipment +3 
65 


NEW TAYLOR 
POTENTIOMETER 
TRANSMITTER 


“most practical instrument 


of its kind!” 


TAYLOR'S years of experience and 
knowledge of the requirements of 
the processing industries are re- 
flected in this ingenious electronic- 
pneumatic instrument. The TRAN- 
SET* Potentiometer Transmitter 
can be used with a wide variety of 
electrical primary elements. It is 
especially adaptable where conditions require pneumatic con- 
trollers and receivers and where conventional measuring cir- 
cuits have not proved adequate. Check these features: 


1, Automatically, Continuously Standardized with complete 
electronic balance, permitting optimum response adjustments. 
No slide wires or motor drive. 

2. High Input Impedance. No need to match resistance of 
leads. 

3. Output Impedance is practically infinite. Its 0-5 milliamp 


signal can perform multiple auxiliary functions without affect- 
ing accuracy of pneumatic signal. 

4. Normal Load is automatically inserted when amplifier is 
removed for service. 

5. Modern Printed Circuits insure uniform performance. Test 
terminals provided to simplify trouble shooting. 

6. Test Jack on front panel permits easy monitoring of output 
current. Convenient pin jacks provided for checking standard- 
ization voltage. 

7. Purged Cast-aluminum Case is moisture and corrosion proof. 


*Reg. U.S. Pat. Off. 


Plugging in the Input Circuit Board. It can be quickly adapted 
for use with different primary elements by simply plugging in 
the corresponding input circuit; e. g., for thermocouple appli- 
cations cold junction compensation is provided in the plug-in 
circuit board. One instrument can therefore be used as a spare 
wherever a transmitting potentiometer is used. 
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Plugging in the Transducer. This exclusive plug-in feature 
applies to both the transducer and the amplifier. Means quick, 
easy removal for service; minimum instrument down-time; 
checking can be done in the shop where full facilities are avail- 
able. Also permits separate calibration. 


Plugging in the Amplifier. See how easily units are locked into 
the chassis. Also note screwdriver adjustment of range span 
and zero suppression by use of unique potential dividers. Ex- 
clusive Taylor vernier adjustment permits resolution of 1 part 
in 100,000. Transducer can be omitted when only logging and 
scanning or other auxiliary electrical functions are required. 


Write for Bulletin No. 98262. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. 


ACCURACY FIRST 


POWER * JUNE 1956 


| bes q 
 : 
j 
: 
y 


Both Gearing 

and Motor of the 
SYNCROGEAR 
are ‘“Custom-built”’ 

by U. S. to the 

same high quality 


U.S. SYNCROGEARS 
have a proven record of 
dependable service with 
longest life under rugged 
conditions... 


The Mighty 
U.S. SYNCROGEAR MOTOR 


Completely described and illustrated in our new 16-page full-color 
brochure. Learn about new techniques in gear making for 

gear motors. In addition to custom-engineered gears, U.S. Syncrogear 
motors incorporate many other advanced life-lengthening features, 
including: genuine pyramidal design; completely enclosed case; 

solid shank ever-tight pinion; friction-free oil seal; asbestos-protected 
windings; normalized castings and Lubriflush transverse lubrication. 


U. S Moror: MOTORS 


P.O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 
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What's your pressure problem? 


CASH STANDARD 


has the answer. . .0 will ind on / 


a 


SE 


WO 


HERE ARE FOUR TYPES FOR MANY APPLICATIONS 


TYPE 1000 — A streamlined, 
high capacity valve for close 
pressure regulation — accurate 
even under toughest working 
_ conditions, Closes against the 
flow, eliminating conditions that 
cause chatter. Sizes: 
2”, screwed ends. Bulletin 962. 


TYPE D — A general purpose 
regulator with exceptional reg- 
ulation characteristics. Now 
improved to permit easier serv- 
icing but basically the same 
dependable valve offered for 
over 35 years. Sizes: Y%4" to 


2”. Bulletin 950. 


TYPE 1260 — A high capacity 
pressure regulator, small and 
well proportioned. Available 
with spherical, self-cleaning in- 
ner valve. Suitable for air, 
water, steam, oil and most 
fluids and gases. Sizes: 2", 
¥,", 1", screwed ends. Bulletin 
$-700. 


TYPE 3381 — A ‘small, 


pact, all-bfonze pressure regu- 


lator, very accurate and 
dependable. Available with 
pressure gauge mounted in one 
of the two outlet connections. 
For small lines. Sizes: Y%4" and 
3%", screwed ends. Bulletin 
948. 


here's a Cath Standard vequlator 
for every pressune control problem, / 


For an individual solution to your control problem, contact the 
Cash Standard control specialist in your area, or write Dept. E. 


Pressure, Hydraulic, Temperature, Process and Combustion Controls 


STANDARD 


A. W. CASH COMPANY, P. O. Box 551, Decatur, Illinois 
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LOUIS N ROWLEY, EDITOR + JUNE 1956 + ESTABLISHED 1882 Segwer 


What does this mean you? 


0 SEE WHY Power proudly carries the above insignia 
ee its contents page—and why it is important to you 
as a reader of technical and business magazines—let’s 
turn the clock back to the early days of the 20th century. 


A lusty, growing “trade press” serves an industrial 
world that daily becomes more complex and dynamic, 
more in need of fast and reliable transfer of know-how. 
With an itch to do a better job for both reader and adver- 
tiser, leading papers in several parts of the country have 
banded together in regional associations. 


But it quickly becomes clear this is not enough. Out 
of a joint meeting at Niagara Falls in the fall of 1905 
comes the idea of a nationwide association. In the spring 
of 1906, the Federation of Trade Press Associations is 
formally established. Its first president is the redoubtable 
John Hill, whose Hill Publishing Co had acquired the 
20-year old magazine Power in 1902. 


Thus, just 50 years ago, began a continuing drive to 
build and maintain the highest standards of technical 
and business publishing. Today the initials ABP and 
ABC stand for two fronts on which this drive is carried 
forward. They are, in very truth, the symbols of pub- 
lishing integrity. 


“ABP” stands for Associated Business Publications, 
successor to the Federation begun in 1906. As one of 
the 162 leading publications belonging to ABP, we pledge 
Power to a Code of Ethics and Standards of Practice. 
Among many important things, this means we work con- 
stantly to improve our service to readers. 
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It is highly significant that the very first principle set 
forth in the Code of Ethics—adopted, incidentally, back 
in 1913—is “To consider, first, the interests of the sub- 
scriber.” While everything in the Code is important to 
good publishing—and, therefore, publishing integrity— 
this initial principle is the one that gives the ABP symbol 
its real meaning to you, the reader. 


The companion “ABC” symbol, in the insignia above, 
tells you that Power is a member of the Audit Bureau of 
Circulations. In forming this organization, the original 
Federation of Trade Press Associations played a major 
part, and Associated Business Publications has been its 
staunch supporter. 


As a member of Audit Bureau of Circulations, we 
twice a year open the Power subscription list to an in- 
dependent, unbiased audit by ABC representatives. In 
addition to guaranteeing our advertisers a verified, com- 
pletely honest circulation, the ABC symbol also proclaims 
that all our subscribers are treated alike. And treated 
fairly. Circulation sales methods are rigidly controlled 
and must meet the highest standards of the publishing 
profession. 


Thus, when you see the ABP and ABC symbols on 
a magazine masthead you see a publication based on the 
solid rock of service to its subscribers. To this funda- 
mental principle of “subscriber first” we pledge ourselves 
anew as Associated Business Publications celebrates its 
golden anniversary and begins a second half century of 
service to technical and business publishing. 
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“We found by actual tests that 
FUSETRON dual-element FUSES 


would eliminate Motor Burnouts 
on our Welders” 


"Here are the facts.. 


“In 1946 we were having trouble with 
single phasing and subsequent burnout of 
our 3-phase welders. Motor repairs and re- 
placements, plus the down-time was very 
costly. 


“Could this situation .be corrected, we 
wondered, by individually protecting each 
welder with Fusetron fuses? 


“We ran our own test to find out. On 400 
ampere welders — 3 pole fuse blocks were 
mounted ina steel enclosure. 80 ampere, 250 
volt Fusetron fuses were installed on the load 
side of the enclosure. 


“The circuits were then single phased. 
On every test the Fusetron fuses opened in 
21 to 23 seconds. 


“On checking further with a hook am- 
meter we found the locked rotor current to 
be 325 amperes. 


“As a result of these tests, we protected all 
62 welding machines with Fusetron fuses in 
the proper motor protection sizes. 


“Sure, since then we have blown a number 
of fuses — but we have not had one motor 
burnout due to single phasing. Fusetron fuses 
have certainly cut costs for us. 


“Today, there are 147 welding machines 
in operation and each is protected with 
Fusetron fuses.” 


CHIEF ELECTRICIAN 


BLACK SIVALLS AND BRYSON, INC. 
OKLAHOMA CITY, OKLA. 
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why Fusetron Fuses can protect 
motors against burnout 


Fusetron fuses have a tremendous time-lag. This 
means, on normal installations, Fusetron fuses can 
be used in motor-running protection sizes — with- 
out opening on motor-starting current or other 
harmless overloads. 


When ‘so used, Fusetron fuses protect motors 
from any harmful excess of current caused by such 
things as single phasing, overloading, wrong 
voltage, being stalled, lack of oil, tight belt, worn 
bearings or anything that causes the motor to draw 
a dangerously excessive current. 


4 T. 5. JOHNSON Jr, 
__ Plant Engineer 
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Fusetron Fuses provide 
simplest way to prevent 
damage from single phasing 


When single phasing occurs, the current in the 
remaining phase increases about 100%. (The- 
oretically 73%, but change in efficiency and power 
factor makes it about 100%). 


This 100% overload on Fusetron fuses of mozor- 
running protection size opens them and stops flow 
of current to the motor. 


FUSETRON FUSES DO MORE THAN 
PROTECT MOTORS AGAINST BURNOUT 


They provide 10 Point Protection 


High interrupting capacity — protect against 
heaviest short-circuits. Have proven on tests to 
open safely on circuits set to deliver in excess of 
100,000 amperes. 


Protect against needless blows caused by ‘ex- 
cessive heating — lesser resistance results in 
cooler operation. 


Protect against needless blows caused by harm- 
less overloads. 


Provide thermal protection — for panels and 
switches against damage from heating due to 
poor contact. 


Protect against waste of space and money -— 
permit use of proper size switches and panels. 


Protect motors against burnout from overloads. 


Give DOUBLE burnout protection to large motors 
— without extra cost. 


Protect motors against burnout due to single 
phasing. 

Make protection of small motors simple and 
inexpensive. 


Protect coils, transformers and solenoids against 
burnout. 


More information on Fusetron dual-element 
fuses is available, Write for bulletin FIS. 


FOR LOADS ABOVE 600 AND UP TO 5000 
AMPS. — USE BUSS Hi-Cap FUSES! 

On 600 volts or less, they have interrupting 
capacity sufficient to handle any fault 

current regardless of system growth. 

They can be coordinated with Fuse- 

tron fuses on feeder and branch 

circuits to limit fault outages to 

circuit of origin. 


Write for bulletin HCS. 


Play Safel install FUSETRON dual-element Fuses and 
BUSS Hi-Cap Fuses throughout entire Electrical System! 


| 
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since 1903 
fabricators of 


AT 0 Vi C power and process piping 
for these industries . . . 

| N R G Y Electric Generating 
Paper and Pulp 


Chemical Processing 
Basic Metals 
Food 


Textiles 
P. P. & E. produced the first piping install- Transportation 


ations for marine and stationary nuclear . 
power plants. Our facilities are complete Manufacturing 

ice, engineering, shop fabrication, testing, 

stainless steel piping for power and proc- ss 
ess industries since the middle 1920's, Refining 


Hollywood... .1828 North A N D E Q U P M EN T co M PA N Y 


Chic Peoples Gas Building Woolworth Building 158 49th Street — Pittsburgh, Penna. 
Cleveland... Public Square Building acuse 113 So. Salina Street 7 
T seeeenees 68 Yonge Street CANADA: CANADIAN PITTSBURGH PIPING, LTD. 
835 BEACH ROAD—HAMILTON, ONTARIO PP-17 
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Industrial Lighting 


By JAMES J O'CONNOR, Managing Editor, and NORMAN PEACH, Assistant Editor 


Today’s industrial lighting, more and more, is engineered 
lighting. And engineered lighting offers many advantages, 
the biggest of which is better seeing. From better seeing 
springs a wealth of good — greater employee safety and 
accuracy, better concentration, fewer mistakes, reduced 
eyestrain, less fatigue, better detection of flaws, more alert- 
ness and interest. That’s why no modern plant can neglect 
correct lighting for long. 

Lighting engineers tackled the problem of better seeing 
from three directions — more efficient light sources, less 
glare and better equipment maintenance. The result, name- 
ly better lighting throughout industry, proves a high-divi- 
dend investment in any plant serving any process. 

As the following 23 pages show, advances in industrial 
lighting in the last 10 years are of major importance to 
every power-service engineer today. A few examples: Slim- 


line lamps, introduced in 1948, eliminate starters, and 
because the tubes are longer, fewer lamps are needed for 
a given area. Reflector-type lamps for general lighting 
(1950) and the reflector mercury lamp (1952) were de- 
veloped mainly for high, dirty locations. 

Higher output lamps strengthen emphasis on quality — 
lighter colors for walls, floors and ceilings, better fixture 
shielding to reduce glare, upward lighting component to 
cut contrast between ceiling and work area. 

This report, coinciding with the 50th anniversary of the 
founding of the Illuminating Engineering Society, gives a 
quick review of current thinking on industrial lighting for 
every power-service engineer. Use it as your working guide 
to types of lamps, fixtures and construction details, engi- 
neering a lighting system, operation and maintenance 
practices. You'll find it a big help to better seeing. 


JUNE 1956 a Pomgar special report © TYLER HICKS, specie! Projects Editor 


2 
is 


BRIGHTNESS depends on quantity of light falling es 
on object and the object’s reflecting ability 


CONTRAST in brightness and color of viewed 
objects help us distinguish detail, read easily 
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a SIZE of object is major factor in determining bs 


; TIME is needed for eye to see. More light is 
_ ease of seeing; small objects require more light 5 


required when either object or eye shifts quickly 


We need light to see.....a summary of concepts 


We see an object because light rays coming from it strike the light-sensi- 
tive organs of our eyes. Brightness of an object is important in seeing; 
increasing the brightness, up to level of discomfort (glare), makes seeing 
easier. Contrast between surfaces is sharpened by greater brightness. 
Human eye is capable of distinguishing slight contrasts in brightness, as 
for example, when reading a vernier. Small objects are more difficult to 
see than large ones, and may be invisible until brightly lighted (dust par- 
ticles in air). Seeing takes time for eye to adjust itself, but time is cut as 
brightness is raised. Object moving swiftly through field of vision appears 
to be slowed down by higher lighting levels. Brightness required varies 
with individual and task; older people generally need more light. 
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Fundamentals of light, as outlined below and on following two 
pages, will put you on the right track toward understanding 


what is involved in any seeing task—how light makes seeing 
possible, how light behaves, how we measure and control it 


& 
STRAIGHT PATH taken by light rays helps dis- % ht LIGHT IS REFLECTED from surface, or absorbed 2 
tinguish fine shades of contrast on the object 4 e aa as heat, depending on properties of given surface * 


Diffuse reflection 


Angle of Angle of 
incidence reflection 


WAVELENGTHS OF LIGHT differ for each : : > DIFFUSION is in effect the scattering of reflect- 
True white light is combination of primary colors ae if ed or transmitted light rays in all directions 


How light behaves 


Light is a form of radiant energy. It travels in transverse waves along 
straight-line paths. The wavelength (distance between corresponding 
points on the wave) varies throughout the visible light spectrum, each 
wavelength producing a different color. Pure white light is a mixture of 
all colored wavelengths; typical “white” light has excess of some colors, 
deficiency of others. Infrared radiation has longer wavelengths than 
visible light, ultraviolet has shorter. Part of ultraviolet radiation can be 
converted to visible light by fluorescent substances. Specular reflection 
occurs from mirror-like surfaces. Angle of reflection equals angle of in- 
cidence. When surface is broken up into tiny reflectors, diffuse reflection 
occurs. Diffusion also occurs when light passes through a frosted globe. 
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Theory of light measurement in a nutshell 


on 

és one foot ~ candle 

/ foot-candle 


“Quantity of light pouring 
through loop is one lumen 


Standard candie gives 
off one condlepower 


| 
25 foot- candles 


BASIC LIGHT UNITS, candlepower, lumens and footcandies, LUMENS AND FOOTCANDLES can be compared to force and pres- 
are related by sphere segment and the standard-candle source sure in a mechanical system. Unit of illumination is the ft-c 


Ideal light 1 ft-c on this sq ft 


lop 


language 


Md CANDLEPOWER — Unit of light 


intensity. Based on average of 
all candlepowers in every di- 
rection about standard candle 


LIGHT DISTRIBUTION is uniform for the ideal 4 LUMEN—Quantity of light. One 


case, left. More realistic example shown above 5 lumen is quantity of light pour- 
ing on 1 sq ft area, each point 


being one ft from one cp source : 
FOOTCANDLE—Quantity of light 8 
per sq ft (density): This is 
called illumination. Footcandles 
equal lumens divided by area 
FOOTLAMBERT—Unit of bright- 
ness. It refers to light directed 


300cp 370cp  300cp 


foot-candle ; % toot- candle %e toot - candle toward the observer, whether a 


INVERSE SQUARE LAW. Same lumens fall on all 3 areas but 


Light measurement terms and how they’re used 


Lighting terms you meet most often will include candle- surface of a 1-ft sphere. But not all this light output may 
power, lumens, footcandles, footlamberts. Here’s what they _ be flowing in a useful direction. So one major function of 
mean in terms of practical applications. luminaires is making useful a larger portion of the total 
Intensity of light source in one direction is expressed in lumens available from any light source. 
terms of candlepower. Everyday light sources have different Illumination of a surface is the number of lumens falling 
candlepower values for different directions. Distribution on it per unit area. Unit of illumination is the footcandle; 
curves are prepared, based on a series of light-intensity 1 ft-c—1 lumen per sq ft. Remember, we see only that por- 
readings taken with a light meter. Candlepower ratings of tion of the light which is reflected. Percent of light re- 
lamps are an average of the readings taken in all directions. flected, expressed as a decimal, is called reflectivn factor. 
Quantity of light flowing from a source is measured in Reflection factors vary widely for different surfaces. 
lumens. A lumen, as defined above, can be thought of as a Reflected light (light which can be seen) is measured in 
“gallon” of light. Total lumen output of an ideal one-cp footlamberts, which are lumens per sq ft of projected sur- 
source is 12.57 lumens since there are 12.57 sq ft on the face. Thus, footlamberts = footcandles X reflection factor. 
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Candiepower 


CP-DISTRIBUTION curve for typical lumin- 
aire. Intersection of curve with grid gives 
light intensity along corresponding an- 
gles from the vertical. All readings are 
taken equidistant from lamp. Where a 
single distribution curve is shown, as 
above, a symmetrical horizontal distribu- 
tion is assumed for lighting fixture 


RELATIONSHIP between the intensity of 
light source, quantity of light emitted, 
illumination of object viewed, and bright- 
ness of object, is illustrated, right. Re- 
flection factor for a particular surface 
determines just how much light is re- 
flected and what portion is absorbed 


SPECTRUM of visible and radiant energy, 
below, is measured in angstroms (1 
angstrom 10~* centimeters). Various 
light sources have different relative en- 
ergies for different wavelengths; some 
are rich in reds, others in blues, etc. 


Visible 


Sun's radiation reaching earth> Orying lamp. 


Relative energy 


cand/lepower 


foot-candles 
a 
< 
2, 


IHumination, 


| 
a = 
& light 
3000 4000 5000 6000 7000 10000 47 


Wavelength, Angstrom units 20,060 


Laws governing practical lighting practice 


Inverse square law. Light spreads as it gets farther from 
source, sketch, facing page. Illumination on surface of given 
area decreases in proportion to square of the distance from 
light source. This decrease in illumination means no actual 
light loss, simply that lumens are spread over larger area. 
In the practical case, illumination is accomplished through 
use of several sources having their light outputs overlapping 
to get the required lumens on a particular area. Strictly, the 
inverse square law applies only to a point source; prac- 
tically, it holds for typical luminaires. 


Cosine law. Illumination is measured perpendicular to 
the surface illuminated. If light is not perpendicular, illum- 
ination is less, since light falling on the surface is spread 
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over a larger area. Footcandles on an inclined surface equal 
footcandles on a plane perpendicular to light times cosine 
of angle between plane and surface. (For angles, see p 90.) 


Both laws are tied together by the formula: 
candlepower X cosine of angle 
distance squared 


Candlepower comes from distribution curve like one shown 
above: Luminaire manufacturers supply c-p distribution 
curves. How light laws are applied is covered on pp 89-92. 


Footcandles = 


Efficiency of luminaire or lamp is ratio of light output 
to power input, expressed in lumens per watt. 


; : Graphic relationship of lighting laws ae 
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Theory of light measurement in a nutshell 


on 
is one foot~candie 


! 
/ foot-candle 


75 lumens 


Quantity of light pouring 
through loop is one lumen 


candle gives 
off one condlepower 


25 toot- candles 


BASIC LIGHT UNITS, candlepower, lumens and footcandles, LUMENS AND FOOTCANDLES can be compared to force and pres- 
are related by sphere segment and the standard-candle source sure in a mechanical system. Unit of illumination is the ft-c 


Lighting 
language 


ft-c on this sqft 


Ideo! light 
lee 


“4 CANDLEPOWER — Unit of light 
a intensity. Based on average of 
300cp 370cp 300ep all candlepowers in every di- 
2 rection about standard candle i 
LIGHT DISTRIBUTION is uniform for the ideal LUMEN—Quantity of light. One 
case, left. More realistic example shown above re lumen is quantity of light pour- 
ee 3 ing on 1 sq ft area, each point 


being one ft from one cp source 


\\ FOOTCANDLE—Quantity of light 
per sq ft (density): This is 


S 


called illumination. Footcandles 
equal lumens divided by area 


FOOTLAMBERT—Unit of bright- 
4 Iitumination Iitumination ate ness. It refers to light directed 
foot- candle “%foot-condie foot-candie toward the observer, whether 


reflected or from light source 


INVERSE SQUARE iAW. Seme lumens fall on all 3 areas but 


Light measurement terms and how they’re used 


Lighting terms you meet most often will include candle- surface of a 1-ft sphere. But not all this light output may 
power, lumens, footcandles, footlamberts. Here’s what they be flowing in a useful direction. So one major function of 
mean in terms of practical applications. luminaires is making useful a larger portion of the total 
Intensity of light source in one direction is expressed in !umens available from any light source. 
terms of candlepower. Everyday light sources have different Illumination of a surface is the number of lumens falling 
candlepower values for different directions. Distribution on it per unit area. Unit of illumination is the footcandle; 
curves are prepared, based on a series of light-intensity 1 ft-c—1 lumen per sq ft. Remember, we see only that por- 
readings taken with a light meter. Candlepower ratings of tion of the light which is reflected. Percent of light re- 
lamps are an average of the readings taken in all directions. flected, expressed as a decimal, is called reflection factor. 
Quantity of light flowing from a source is measured in Reflection factors vary widely for different surfaces. 
lumens. A lumen, as defined above, can be thought of as a Reflected light (light which can be seen) is measured in 
“gallon” of light. Total lumen output of an ideal one-cp footlamberts, which are lumens per sq ft of projected sur- 
source is 12.57 lumens since there are 12.57 sq ft on the face. Thus, footlamberts = footcandles X reflection factor. 
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Candlepower 


CP-DISTRIBUTION curve for typical lumin- 
aire. Intersection of curve with grid gives 
= light intensity along corresponding an- 


gles from the vertical. All readings are 
taken equidistant from lamp. Where a 
single distribution curve is shown, as 
above, a symmetrical horizontal distribu- 
tion is assumed for lighting fixture 


RELATIONSHIP between the intensity of 
light source, quantity of light emitted, 
illumination of object viewed, and bright- 
ness of object, is illustrated, right. Re- 
flection factor for a particular surface 
determines just how much light is re- 
flected and what portion is absorbed 


SPECTRUM of visible and radiant energy, 
below, is measured in angstroms (1 
angstrom = 10~®* centimeters). Various 
light sources have different relative en- 
ergies for different wavelengths; some 

are rich in reds, others in blues, etc. 
Visible 

Sun's radiation reachin earth Orying lamp. 


Bive 

Green 

Yellow 
intro red_- 


"| 


Relative energy 


Laws governing practical lighting practice 


Inverse square law. Light spreads as it gets farther from 
source, sketch, facing page. Illumination on surface of given 
area decreases in proportion to square of the distance from 
light source. This decrease in illumination means no actual 
light loss, simply that lumens are spread over larger area. 
In the practical case, illumination is accomplished through 
use of several sources having their light outputs overlapping 
to get the required lumens on a particular area. Strictly, the 
inverse square law applies only to a point source; prac- 
tically, it holds for typical luminaires. 

Cosine law. Illumination is measured perpendicular to 
the surface illuminated. If light is not perpendicular, illum- 
ination is less, since light falling on the surface is spread 


POWER * JUNE 1956 * INDUSTRIAL LIGHTING 


20 | 

3000 4000 5000 6000 7000 10,000 , 
Wavelength, Angstrom units 20060 


__-—=== Light intensity, 
cond/lepower 
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INumination, 


over a larger area. Footcandles on an inclined surface equal 
footcandles on a plane perpendicular to light times cosine 
of angle between plane and surface. (For angles, see p 90.) 


Both laws are tied together by the formula: 
candlepower X cosine of angle 
distance squared 


Candlepower comes from distribution curve like one shown 
above: Luminaire manufacturers supply c-p distribution 
curves. How light laws are applied is covered on pp 89-92. 


Footcandles = 


Efficiency of luminaire or lamp is ratio of light output 
to power input, expressed in lumens per watt. 
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Light depreciation 


Lumen output of all lamps decreases 
with use. Although rated life figure is 
the statistical average life span, prac- 
tical useful life of any lamp ends long 
before a lamp burns out. Curves, left, 
show depreciation of representative in- 

candescent, fluorescent, mercury. In- Hot-cathode fiuorescent 

20 40 60 80 100 120 14 pending on wattage, starts, position. 0 5000 15,000 25,000 

Rated life, % Rated life of lamps, hrs. 
Typical light output depreciation 


Incandescent lamp—the oldest yet still widely used 


Incandescent lamps are still a popular 
industrial light source. Compared with 
fluorescent and mercury vapor they 
are simple to install and maintain, cost 
less initially, start instantaneously, are 
free from stroboscopic effect. Major 
disadvantages are lower efficiency, 
shorter life. 

Vibration materially shortens in- 
candescent lamp life; hence care in 
mounting pays off, especially in areas 
where replacement cost is high. Unlike 
fluorescent and mercury vapor, fre- 
quency of starts and stops has no ap- 
preciable affect on life of incandescents. 
Incandescent light has good color qual- 
ity, with some tendency toward yellow. 

General lighting lamps range size- 
wise to 1500 watts. In most applica- 
tions they are used in conjunction with 
a luminaire for increased reflection and 
protection of lamps. The regular bulb 
will crack readily when struck or sub- 
jected to a cold blast of air or water. 
Use hard glass lamps (more expensive) 


Seal wires 


Exhaust tube 


Lamp construction is basically similar for all in- 
candescents. Filament is a thin tungsten wire, usually 
coiled. When operating, the electric current passing 
through it boosts filament temperature to 3800-5000 F. 
During manufacture all air is pumped out of glass 
envelope to prevent filament burning up when operat- 
ing. Lamps larger than 40 watt are filled with inert gas 
(argon and nitrogen) to retard evaporation of tung- 
sten. Nevertheless, gradual evaporation of tungsten 
forms a dark deposit on bulb’s inside during lifespan, 
blocking light. Vertical filaments are replacing hori- 
zontals in some general purpose designs. 


Tubular 


prefocus base 


for this service. Reflector lamps (R, 
PAR) are used where (1) it’s tough to 
keep reflectors clean (2) carefully di- 
rected light is a must. Examples: steel 
mills, loading platforms, outdoor signs. 

Inrush current must be considered 
where large blocks of incandescents are 
switched on at one time. Since filament 
resistance is less when cold than hot, 
inrush amperes may trip circuit break- 
ers set for operating current value. 
Voltage, other than the rated, mark- 
edly affects performance. Low voltage 
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Principal light sources are incandescent, fluorescent, mercury 
vapor. The following 9 pages cover major lamp types, along 


with the many variations designed to match the different see- 


ing tasks in industry. Three terms discussed below, light de- 
preciation, rated life, efficiency, are basic to all light sources 


Rated life 


Manufacturer’s rated lifespan is shown 
for principal lamp types, facing page. 
But life is only one factor; also con- 
sider depreciation, maintenance, initial 
cost, efficiency, starting time, effects of 
voltage changes. Fluorescent lamp life 
is appreciably shortened by frequent 
starting. Long-lived cold-cathode fluo- 
rescent is little used in industry today. 


Incandescent 


Mercury 
Fiuorescent 


Theoretical efficiency of white light 


40 80 120 
Lumens per wott 
in-plant efficiency of typical lamps 


Efficiency 

Efficiency of today’s lamps is about 
1/3 the theoretical maximum. Actual 
efficiency values depend on wattage, 
type lamp, color; latter may be im- 
proved at expense of efficiency. Power 
loss is radiated as heat, generally un- 
* desirable in itself. Growing trend toward 
wider use of industrial air conditioning 


160 200 240 makes any extra heat loss important. 
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VOLTAGE DEVIATIONS from rating have a pronounced effect 
on lamp characteristics. Over-voltage greatly shortens life 


prolongs life but reduces light output. 
And since lamp cost is generally small 
compared to power charge, operating 
at undervoltage is false economy. On 
the other hand, overvoltage can pay off 
sometimes — where greater efficiency 
overbalances shorter lamp life. Ex- 
ample: night lighting at a ball park. 
Operating voltage in the 120-v 
range has been found most economical. 
High cost of distribution makes volt- 
ages less than 120 impractical. 
Group replacement — replacing all 
lamps at set periods rather than on 
burnout — is proving a moneysaver. 
For further information, see pp 94-95. 
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Survivors, % 
Lumen output of survivors, % 


POSITION BULB, base up, so filament 
particles are carried out of light path 


Lumen output 
of survivors 


Uneconomical 
cperating 
| Group region 
replace- 

ment 
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60 
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MORTALITY CURVE, above, shows expected burnouts for a 
new installation. Output of survivors includes the depreciation 


“Any Any 
position position 


FILAMENT DESIGNS, varied 
lamp characteristics, match field 
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cothode 


4 
Preheat-type Mercury (Hg) 
atom ~~ 


coating 


= 


Preheat type 


MAJOR DIFFERENCES in above types lies in cathode circuit and 
voltage applied. Preheat uses low-voltage, has longest start- 


Today’s popular fluorescent lamp is 
really one form of an electric discharge 
lamp. Basically, it’s a tubular bulb 
with an electrode sealed in each end. 
Actual current flow takes place through 
mercury vapor. By contrast, in the in- 
candescent lamp, electricity flows from 
one lead wire to another through solid 
tungsten wire. It’s this current flow 
through the filament that results in in- 
candescence. 

In the electric discharge lamp the 
two electrodes are separated with no 
apparent connection between them. 
When sufficient voltage is impressed 
on these electrodes, electrons are driven 
from one electrode and attracted to the 
other. Keep in mind the fluorescent 
lamp without its powder coating is es- 
sentially a glass tube containing a drop 
of mercury and some argon or krypton 
gas to ease starting. 

Light output is produced in a round- 
about way. First, the electric current 
in the form of an electron stream flows 
through mercury vapor, forming a low- 
pressure gaseous arc. Electrons travel- 
ing at high speeds collide with mercury 
atoms. These collisions produce ultra- 
violet radiation, chiefly of 2537 ang- 
strom wavelength. The ultraviolet ra- 
diation, in turn, supplies energy to the 


80 


Instont~start slimline type 


fluorescent powder coating within the 
tube. At this point it is converted to 
visible light. Some light is produced by 
the mercury arc itself, graph below. 
Very little ultraviolet radiation es- 
capes, such as through the tube. 
Light-producing coatings are called 
phosphors. Their composition is quite 
important in determining light quality 
and lamp performance. Early fluores- 
cent lamps utilized phosphors which 
were markedly deficient in their ability 
to produce some colors that go into the 
composition of white light, especially 
yellows and reds. Today’s lamps offer 
a wide selection of phosphors to pro- 
duce different color concentrations. 
One widely-used fluorescent lamp in 
industrial plants is the standard cool- 
white, which approximates daylight in 
color. Others prefer warm-whites, which 
resemble the incandescent lamp in 
color makeup and introduce fewer 
color-change problems for color-sensi- 
tive persons. If certain areas in your 
plant require careful color matching, 
be extra fussy about lamp selection. 
Starting method accounts for signi- 
ficant differences in lamp construction. 
Principal fluorescent lamp types are 
preheat, instant-start, rapid-start, cold- 
cathode. In modern fluorescent preheat 


“Cold cothode 


ing period. Instant-start needs no starter but starts at a 
higher voltage. Cold-cathode has no starter, highest voltage 


type, heat developed at the electrodes 
during the starting period is sufficient 
to increase electron emission and 
vaporize mercury sufficiently to strike 
an arc. Remember that higher-voltage 
lamps, such as the instant-start, re- 
quire no preheating. Characteristics of 
each lamp type are covered in detail, 
pp 82-83 of this report. 

Auxiliary equipment for fluores- 
cent lamps, such as ballasts and start- 
ers, boost initial cost of tube lamps 
above that for incandescent. But effi- 
ciency of fluorescents, measured in 
terms of lumen output, is better than 
double that of incandescents. Since 
fluorescents come in smaller wattage 
ratings than incandescent and mercury 
lamps, a greater number of the former 
are generally required for an installa- 
tion in a plant. 

Lamp life for fluorescents is a direct 


Ultraviolet radiation 
60 % 


(Heot) 
38% 


Fluorescent lamps offer high efficiency, low brightness, ‘‘cool’’ light 
Visible light 
Support / Filament radiation 
Invisible ultraviolet changed to visible light in passing through phosphor coating : : 
Visible 
radiations © 
A 
Cothode drop 


9% in. % in. 
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A quick look at today’s fluorescent lamps 


Lamps specified by nominal watts or length. Tube outside 


72 in. 72 in. 
diameters in eighths of inch. Example: T-5=5/8 in. dia. vain 


7-2 


40 W 90 W100 W 
17 
40 W 48 in. 
12 1-2 
12 ili 


Tube length, in. 


15 W 
4W Tg 1-12 


20 W 
1-12 
41 


erage lamp watts 4 6) 7 4 15 19.7 
fumens cool white 100 210 540 730 620 1000 1600 1890 2500 2500 5150 
Lamp amperes .145 

Lamp volts 35 47 


39 «660 BSS 
2500 3100 4800 7250 


420 800 800 800 


4850 
300 330 380 490 355 430 425 1.550 1.520 
56 


390 
75 


55 455 104 8’ 45 «225 210 145 285 192 9 80 148 


Preheat line 


function of frequency of starts. Rated 
life is based on 3 burning hours per 
start. For 6 burning hours per start, 
life increases about 25%; for 12 burn- 
ing hours per start, 60%. So where cost 
of lamp replacement is high, it may be 
cheaper to leave lights burning between 
shifts in a plant. 

Ambient temperature affects both 
starting and light output of fluores- 
cents. Lower temperatures lengthen 
starting time, don’t ordinarily prevent 
starting of present-day lamps. But get- 
ting the lamp started is not enough. 
Lumen rating of most fluorescents 
holds for operation in still air at 80 F. 
If surrounding air is much above or 
below that figure, light output for all 
but high-output lamps is greatly re- 
duced. At 0 F most fluorescents pro- 
duce less than 20% full light output, 
even less if exposed to drafts. So don’t 
operate fluorescents bare if they’re out- 
doors in cold weather unless they’re 
designed for that service. Standard 
lamps may start, but won't give enough 
light. Lamps in metal luminaires give 
a much better account of themselves. 

An electrostatic charge forms on 
outer surface of fluorescent tubes in 
operation. High humidity in conjunc- 
tion with this electrostatic charge may 
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make starting difficult. So, today’s in- 
stant-start and rapid-start tubes are 
generally provided with a silicone coat- 
ing to make starting possible under ex- 
treme humidity conditions. 

Voltage must be kept within reason- 
able limits for top operation — about 
7% above or below the best-perform- 
ance voltage. Undervoltage and over- 
voltage reduce efficiency, shorten lamp 
life. Excessive currents from operating 
at too high voltage leads to end-black- 
ening of tubes. Undervoltage causes 
on-and-off flashing. 

Stroboscopic effect is another angle 
you should look into. Briefly, strobe 
effect is an apparent double image of 
moving objects. The effect stems from 
the alternating current flashing off 120 
times per second in a 60-cps circuit. 
Strobe effect is generally negligible 
where adjacent twin lamps are con- 
nected to two sides of a polyphase sys- 
tem since both current waves pass 
through zero at different times. This 
phase-shift can be accomplished by 
careful hookup across a 3-phase sup- 
ply or through use of lag-lead ballasts. 
These ballasts, for multiple lamp oper- 
ation, have built-in capacitance and 
inductance causing out-of-phase cur- 
rent flow in both fluorescent lamps. 
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TEMPERATURE affects light output, above. 
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Lock-out switch 


Ballasts and starters are major auxilaries 


Ballasts 

Current control is major job of the 
fluorescent-lamp ballast. Resistance of 
the fluorescent lamp, like all gaseous 
discharge lamps, decreases rapidly as 
lamp heats. So current would become 
excessive if not limited. Ballast con- 
tains a choke coil to hold current in 
check and provide inductive-voltage 
kick for starting. Lag-lead ballasts for 


CUT — OUT 


Reset button. 
Heoter coil. 


Bimetallic 
Strip 
Lamp 


THERMAL -SWITGH 


Bimetallic 
strips 


multilamp circuits sidestep strobe ef- 
fect by displacing lamp currents. 

Uncorrected single-lamp ballasts 
have power factors from 45 to 60%; 
corrected units boast a pf in the 90 to 
100% range. Since some lamps call for 
a starting voltage higher than the line 
value, an autotransformer is some- 
times built into the ballast to produce 
the voltage value needed. 


Starters 
Used with preheat lamps, starters serve 
to open the filament circuit once the 
electrodes have been brought to right 
temperature. Most popular is glow- 
switch unit, top left. Glass bulb within 
this type starter is filled with neon or 
argon. In addition to gas, bulb houses 
a U-shaped bimetallic strip and a sta- 
tionary contact. On starting there is 
little voltage drop at the ballast since 
no current is flowing. Voltage across 
starter is big enough to produce an 
actual glow discharge between bimetal 
and fixed contact. Heat developed 
causes strip to bend, contacts close. 

Closing of starter contacts short-cir- 
cuits glow discharge, bimetal cools, 
contacts open. Resultant inductive- 
voltage kick is generally sufficient to 
start the lamp burning. When lamp is 
operating, voltage across starter is too 
low to generate a glow, so starter con- 
tacts remain open. 

Cut-out type starters use same basic 
glow-switch principle in addition to a 
cut-out switch which disconnects lamp 


Preheat circuit is still most widely used 


Preheat cathodes were used in the 
earliest fluorescent lamps and are still 
most popular. Simple circuit, top of 
page, shows both lamp filaments in 
series with ballast and starter. Preheat 
current flows during start period, heat- 
ing electrodes to correct temperature 
for electron emission. It’s this heating 
that makes arc-buildup possible at 
lower voltage than used with unheated 
cathode units. 

After preheat period, starter opens 
filament circuit; arc is established by 
high inductive voltage from ballast. 
Once arc is set, lamp and ballast are 
in series and starter is out of circuit. 
Arc continues to heat cathodes which 


82 


keep emitting electrons. It’s the ballast 


that limits operating current. All pre- 
heat lamps have bipin bases. 

Multilamp circuits use lag-lead bal- 
lasts with separate reactor for each 
lamp. Every lamp has a separate start- 
er. To provide correct preheat current 
for lead lamp, multilamp ballasts for 
15- to 40-w lamps use an inductive 
compensator. Compensator hooks in 
series with starter, operates only dur- 
ing start period. Most ballasts for 
lamps in the 15- to 40-w range have 
compensators built in the ballast. If 
not, they should be added to insure 
full life for lead lamp. They. are not 
needed with 90-w lamps. 


on failure to start in 15-20 sec. Lengthy 
intermittent starting current trips a 
spring-loaded switch in the starter cir- 
cuit after a preset start period. Lamp 
circuit remains disconnected until 
switch is manually reset at time lamp 
is replaced. This cutout arrangement 
prevents annoying blinking when lamps 
have reached end of their life span. It 
also protects ballasts and starters from 
continuous flow of preheating current: 
Many power-service engineers use them 
where group replacement is practiced, 
since occasional burnouts need not be 
replaced till regular relamping time. 

Thermal-switch starters have a heat- 
er coil and a bimetal switch. On start 
the ballast, lamp cathode and starter- 
heater are in series across the line since 
starter contacts are normally closed. 
Cathode preheating current heats bi- 
metal strip, opens switch contacts; re- 
sultant inductive kick starts lamp. 
This design uses some energy during 
operation, from % to 1% watts. They 
are most reliable at low temperatures, 
varying voltage, dc operation. 


Two-/lamp 
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High voltage proves key fo faster starts 


Through use of higher lamp starting 
voltage, preheating and starters be- 
come unnecessary. Lamp starts in- 
stantly. Instant-start lamps have sin- 
gle-pin terminals with exceptions of 
40-w T-12 and T-17 lamps which are 
bipins. In these, the pins connect to- 
gether in base. All slimline lamps are 
instant-start. Ballasts for instant-start 
circuits are heavier, more costly, have 
greater power loss than preheat units. 
As a safety measure, sockets have a 
built-in switch that disconnects high- 
voltage from both ends when lamp 
is removed from either. Neither socket 
is alive until lamp is properly in place. 

Operation. Except for a few sizes, 
rated life of instant-start lamps equals 
that of preheat lamps. In operation, 
ballast provides the high-voltage surge 
to establish arc; arc heats cathode to 
increase electron emission. Once elec- 
tron flow is stepped up, voltage falls 


off and ballast holds current to proper 
value. Instant-start ballasts are either 
lead-lag or series. With latter unit, the 
two lamps start in a 3-step sequence: 
(1) Full starting voltage is applied to 
one lamp. (2) An impedance in parallel 
with the second lamp limits current 
through the first; voltage drop across 
impedance provides the starting volt- 
age for the second lamp. (3) Current 
continues to increase until normal 
operating value is reached. Series bal- 
lasts do not correct for strobe effect. 

Rapid-start lamps differ from others 
in that their filaments are continuously 
heated during operation—but with less 
current than used by preheats. One 
second is normal starting time. Voltage 
is higher than preheat type, lower than 
instant-start. Lead-lag or series bal- 
lasts are used. High-output rapid-start 
lamps gives more lumens per foot, at 
some reduction in efficiency. 


Log lamp 


Lead lamp 


High frequency makes promising bid for plant lighting 


There’s a growing trend toward higher voltage on lighting 
circuits—generally 277-v as measured between line and 
neutral in a 480-v system. Using standard preheat, instant- 
start and rapid-start circuits at higher voltage simply re- 
quires higher voltage ballasts. 

Operating lighting circuits off high frequency (300 to 
600 cps) is definitely coming into the picture. Here light- 
weight low-cost capacitors replace ballasts. Starting is more 
effective, strobe effect negligible, at higher frequency. To 
date, high-frequency lighting has been used mainly in con- 
junction with instant-start circuits. 

Major drawback in the high-cycle picture is getting a 
low-cost dependable source of supply. Several rotating and 
static converters are available but there’s room for signifi- 
cant improvement in this field today. 

Cold-cathode lamps find little application in the indus- 
trial plant. They have been used in custom-built jobs where 


length and tube-shape must be varied to meet specific needs. 
Cold-cathode units operate at high voltage and low-current. 
Electron emission depends on high-voltage rather than 
cathode heating. Cathode is an iron thimble coated with 
electron-emitting material. Like other gas-discharge lamps, 
they require a ballast to limit current. Voltages range to 
12,000 v, with ballast designed to feed several lamps in 
series. Chief advantage of cold cathode is extra-long life. 
Many are made with a single ferrule-type terminal at each 
end of lamp; others have their connecting points at right 
angles to the tube axis. 

Dc is seldom used for fluorescent-lamp operation except 
where ac is not available. Present dc applications include 
older commercial buildings and institutions, rapid-transit 
trains running off a 600-v dc pickup. One operating problem 
faced is the accumulation of mercury at one end of tube. 
This can be licked by occasionally reversing current flow. 


Improved designs in both lamps and auxiliaries are com- 
ing along all the time. One just announced looks par- 
ticularly interesting for industrial lighting. Here the 
fluorescent tube has indentations or grooves molded into 
the glass along one side. The grooves don’t extend the 
full tube length but are bridged at intervals for mechan- 
ical strength. Maker claims light output in lumens per 
foot is double that of high-output lamps, with no loss 
in efficiency. 

Increased light output comes about through greater 
tube area and shorter distance traveled by the ultra- 
violet radiation from vapor arc to phosphor coating. 
First lamps are scheduled for production in June 1956. 
Early tubes will be 200-w T-17 8-footers with 4-footers 


to follow shortly. Lamp will operate on a rapid-start 
principle but will require a new ballast design and new 
sockets. Plans are underway to make available lumi- 
naires to take full advantage of the higher light output. 

Grooved lamp is slated to fill a need in high bay light- 
ing where space restricts number of lamps that may be 
used. Early reports state lamp will work well over a wide 
temperature range. 

Another new lamp features a built-in reflecting surface. 
Lamp output, measuring the downward component, is 
increased 70%. Lamp can be mounted in any position to 
take advantage of the reflecting surface. Early applica- 
tions will be in areas where dust and dirt present a 
serious maintenance problem. 
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Mercury vapor... 


...is being widely used 


Resistor 
for high-bay lighting in -7 wires 
Starting and 
supports 


industry. Why? Low 
first cost, high efficiency 


Like fluorescents, mercury-vapor 
lamps belong in the general classifica- 


through a tungsten wire. 

Four basic elements of any electric 
discharge lamp are the gas, electrodes, 
arc tube, outer bulb. In mercury lamps 
the gas is vaporized mercury. Typical 
electrodes contain either barium oxide 
or thorium. Most mercury lamps are 
made with two bulbs; an inner or arc 
tube contains the arc and an outer 
bulb which shields the arc tube from 
changes in temperature. In some de- 
signs, the outer bulb serves as a filter, 
removing unwanted wavelengths from 
the light radiated. 

Reasons why mercury keeps growing 
in favor are many. First, mercury gives 
you more light for less money. Initial 
and running costs are quite favor- 
able. The natural bluish color, al- 
though frowned on by women employ- 
ees, is well suited to the blacks, grays 
and whites that predominate in most 
industrial applications. Newer color- 
improved designs give a whitish light, 
eliminating the color problem, where 
it exists. Also, mercury lamps are com- 
pact, long-lasting (7000-hr life rating) 


electrode — 


Inside 
frosted, 
phosphor 
coated 3 


COLOR-IMPROVED LAMP has a fluor t phosph 
inside outer bulb to kill characteristic blue color in light output 


with fluorescent, let the mercury pro- 
vide 60 to 80% of the total lumen out- 
put. For 40-ft or higher bays, where 
the mercury-incandescent combine is 
best suited, let the mercury handle 50 
to 65% of the total lumen output. 
Blending a mercury job with incandes- 
cents or fluorescents corrects the color 
problem in addition to providing a 
light source should a momentary power 
dip occur. Normally, mercury lamps 


>Main 
electrode 


Outer 
buib 


tion known as electric discharge lamps. Ribbon electrode 
Light is produced by passage of cur- seal ——-— 
rent through a vapor or gas rather than _-—> Supports 


coating 


r 


require several minutes to start. Also, 
a combination setup provides builtin 
watchman lighting by giving light 
when a switch is thrown. 

Lamp ballast is the required aux- 
iliary in a mercury system. Its job is 
to provide proper operating conditions 
by transforming voltage and limiting 
current. Multiple circuits are used for 
almost all industrial applications. 
Typical ballasts in use today include 


and simple to maintain. @ : 
Where is mercury lighting finding its 
big market today? Briefly, in heavy | 
industrial operations at high mount- | Capacitor 
ings, often above craneways subject to Sia 
dirt and grime. And where color cor- | as = 
rection is a must, plant engineers are siohes an 
either combining the natural bluish 
lamp with fluorescent, incandescent, or 4 
swinging over to one of the newer col- 60-cycle 4 
or-improved designs. When combined Voltage tops line 
Mercury» 
WIRING HOOKUP varies with lamp size. Ar- Note: Use \ a 
rangement, right, permits tying into 480-v line connecting between line and \ { 
neutral in a 480-v-system 
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How modern mercury vapor lamps are started 


Mercury lamps are available in two general types: (1) 
long single tubular glass or quartz bulbs with metal 
electrode sealed in each end — typical are the long 3-kw 
units (2) those with glass or quartz arc tube sealed 
within an outer glass jacket, Jeft. Latter have main elec- 
trodes at each end of arc bulb with a third starting elec- 
trode near the upper main electrode. 


Lamp starting ties to applied voltage, with mercury 
vaporization the critical link. Mercury at room tempera- 
tures is a liquid and must be vaporized for lamp opera- 
tion. At low lamp voltages mercury is slow to vaporize, 
affecting the time needed for lamp to burn with full 
light output. 

Starting electrode connects in series with a ballasting 
resistance capsule and ties in turn to a main electrode. 
Outer bulb serves to regulate and maintain the high 
operating temperature of the inner arc tube. Arc tube 
houses a small amount of pure argon gas for starting, 
plus some mercury. Mercury gradually vaporizes during 
starting period. 


To vaporize all mercury, and for the lamp to reach 
full brilliance, requires about 4 to 8 minutes, depending 
on the design. Mercury lamps will extinguish should 
current be interrupted momentarily, or if voltage drops 
too low. And lamps will not restart until they have 


cooled and vapor pressure drops to point where arc will 
restart with voltage available. This time interval is again 
a variable, in the 4-to-8 minute range, depending on in- 
service conditions. An exception is the 1000-w capillary 
H6 lamp which restarts immediately when proper water 
or air-cooling controls are installed. 


When voltage is applied on startup, an electric field 
is set up between starting electrode and adjacent main 
electrode. This ionizing potential causes current to flow. 
As the main arc strikes, heat generated gradually vapor- 
izes mercury. Once arc tube is filled with mercury vapor, 
a low resistance path is created for current to flow be- 
tween main electrodes. When this occurs, the starting 
electrode and its high resistance path automatically 
become inactive. 

Enclosed arc becomes a light source when discharge 
starts, with one electrode acting as cathode and the other 
as anode. Actually, the electrodes exchange functions as 
the ac supply changes polarity. Quantity of mercury in 
the arc tube is carefully measured to maintain an exact 
vapor pressure during operation. 

On starting, a light bluish glow fills the arc tube com- 
ing from the ionized argon gas. As mercury gradually 
vaporizes, lamp voltage rises rapidly and current de- 
creases until all mercury is vaporized. 


(1) high-reactance units using a high- 
reactance transformer to give proper 
starting voltage and limit current (2) 
where power-supply-line voltage is 
high enough for lamp starting, ballast 
may be a single reactor with a capaci- 
tor across the line for power-factor 
correction (3) ballasts for operating 
two 400-w mercury lamps are avail- 
able and are designed on the lag-lead 
principle; see p 82 (4) a new type 


Operating charateristics , 
of 400-w lomps with 4 
typical high-reactonce 
baliast 


Lomp volts 


50 60 70 80 90 100 II0 120 130 
Rated primary voits, % 


VOLTAGE DIPS to 30% may be tolerated, 
if momentary, depending on type ballast 
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ballast designed to supply a constant 
current to a mercury lamp from a 
variable voltage source. 

Recent developments in the mer- 
cury picture started out with the re- 
flector-type lamp. This design, like its 
filament prototype, maintains high 
light output in spite of dirt on upper 
surface of bulb. Next step forward 
came with color-improved version of 
the reflector-type lamp. In its latest 


Lomp wattage, watts 


amp voltage, volts 


Lamp current, amps 

Typical warm-up curve 
of 400-w mercury iamp 


Time, minutes 


STARTING TIME depends on ballast and 
lamp type, voltage, ambient conditions 


form, the lamp transmits some light 
upward, adding a component of indi- 
rect illumination to the large amounts 
of direct lighting. 

Today color-corrected mercury 
lamps are available with a higher 
lumen output than the former clear 
lamps. In addition to the white fluores- 
cent mercury used in industry, a gold- 
en-colored unit is available for use in 
danger zones as a caution light, besides 
providing top illumination. 

Lamp designations for mercury are 
quite different from those used with 
incandescent. Letter H is the general 
key for mercury lamps. The number 
following the H designation links spe- 
cific lamp and appropriate transformer. 
Example: All H/1 lamps are 400-w 
units, calling for a type H/ transform- 
er; all H4 lamps are rated 100-W and 
operate off a H4 ballast or transformer. 
Note the numerals are not in order of 
wattage but merely assigned to the 
various lamp types in order of their 
development. 

Specific lamp types of a given watt- 
age are identified by the letter preceed- 
ing the H-numeral; A-H/, B-H1, etc. 
Once again the letter designations are 
assigned with no intrinsic meaning. 
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Special-purpose lamps for industry 


There are many electric light sources not intended for 
area lighting. Here are typical lamps, where they're used 


ARC 


This concentrated light source is available enclosed or open. Open 


design in 300 watts and larger, operates on dc with copper and zirconium 
electrodes; on ac two zirconium rods used: Enclosed have fixed electrodes 


GLOW With inert gas sealed within a bulb containing spaced electrodes, 
a glow is produced at negative electrode when dc is applied. Both electrodes 
appear to glow on ac. Big use is for pilot, signal, live-circuit indication 


INFRARED 


Similar in principle to incandescent except 70 to 95% of 


watts input is radiated as light and heat. Short-wavelength radiant energy 
does not heat the air but is absorbed by object. Widely used in baking ovens 


BLACK LIGHT 


Ultraviolet radiant energy within 3200 and 4000 A is 


popularly called black light. Uses based on fact that many chemicals, inks, 


paints, fluoresce when exposed to ultraviolet. Applications: detecting flaws 


GERMICIDAL 


A low-pressure mercury lamp developing a 2537-A radia- 


tion which is lethal to bacteria. Use care in shielding the eyes and skin from 
direct exposure to radiation. Applied in food and pharmaceutical industries 


SODIUM-VAPOR 


Efficiencies of 100 lumens per watt have been reached 


with lab models, 50 Ipw in practice. Both 180- and 145-w units available, 


mainly for street lighting. Small lamp is used in lab work 


MINIATURE 


This classification includes pilot and signal lamps fed from 


low-voltage source. One new development is the baseless lamp where wire- 
pronges fit into radio-type sockets. Miniature lamps rated in candlepower 


COLOR MATCHING 


The spectral reflectance curve is a major factor in 


choosing lamps for critical color matching. Colors that appear to match in 
one light and not in another do so because of unlike spectral curves 


Is electroluminescence next major advance in general lighting? 


A radically new light source, called electroluminescence, 
holds promise in the minds of some lighting engineers for 
area lighting. Here light is emitted directly from face of a 
panel coated with a phosphor that can be excited directly 
by an electric field. As yet this light source is too inefficient 
for general use. Although recent progress has been substan- 
tial, maximum efficiency is about at the point where the 
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incandescent lamp was almost a half century ago. 

If it proves practical, electroluminescence may make a 
contribution greater than the fluorescent. Major differences 
are the absence of glass envelope, plus true area lighting 
rather than point sources. One maker uses electrolumines- 
cence to illuminate dials, stair risers and theatre aisles. 
Present units are fed off a 120-v 60-cycle ac power source. 
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Luminaires: 
Key to light control 


Lighting fixtures, known formally as lumi- 
naires, control light by reflection, diffusion. 


Semi-direct 


Incandescent, mercury use similar fixtures 


Circular luminaires are generally used 
for industrial lighting where either in- 
candescent or mercury is the light 
source. Typical unit is made of alum- 
inum or steel with a high-reflectance 
surface finish. The more basic types 
you will run into are shown, right. 
Deep-bowl designs are applied in 
high-bay areas whereas the shallower 
types handle general lighting closer to 


Ventilation 
slots 


Reflector 


\ 
Shielding 
2 


REFLECTOR directs light on working area. 
Shielding angle protects eyes from glare 
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They also protect the lamp, support it, and 
house auxiliaries such as ballast, starter 


Light control systems used in industry 
are in the form of luminaires or light- 
ing fixtures and may be classified as 
direct, indirect or general diffusing. Di- 
rect lighting fixtures, which channel 90 
to 100% of light produced downward, 
are further classified as concentrating, 
medium- or wide-spread. The wide- or 
medium-spread luminaires are often 
used in low-bay areas to give a better 
over-all diffusion, 

Although direct lighting is more ef- 
ficient from a_ straight illumination 
standpoint, care must be taken in lay- 
ing out a system to avoid excessive 


the working area. Although shallower 
reflectors spread out light further, dif- 
fusing is often required. In such cases 
a diffusing shield or globe is placed 
over the reflector in path of light rays. 
Most leading luminaire manufacturers 
belong to an association, Reflector and 
Lighting Equipment Manufacturers 
(RLM). This group sets up minimum 
recommended standards to make lumi- 
naires mechanically interchangeable. 

Reflector ventilation serves two 
important purposes: It reduces heat 
and helps keep reflectors clean. For 
these reasons, RLM members have 
adopted some venting scheme in most 
designs. In a vented fixture, convecting 
air currents flow through luminaire 
and the chimney effect carries dirt par- 
ticles through that would otherwise 
settle on the reflector. So less cleaning 
is required. Vented fixtures are espe- 
cially well suited for dusty areas, such 
as foundries, where it’s tough to keep 
any reflector clean. Makers spot vent 
holes in areas where the hot circulat- 
ing air is not carried directly over the 
socket, otherwise socket deterioration 
would be increased. 

In any industrial fixture, the shield- 
ing or cutoff angle is important for 
comfort. It’s defined as the angle from 
the vertical at which the luminaire in- 
tercepts light. Naturally, effectiveness 
of any shielding angle varies with 
mounting height. 


brightness, contrast, harsh shadows or 
glare. To reduce contrast, provision is 
generally made for some upward com- 
ponent of light which ceilings can re- 
flect. Such semi-direct luminaires force 
60 to 90% of light developed in a 
downward direction, remainder up- 
ward. This fixture design trend fits in 
with the wider use of light colors for 
ceilings and walls. Result of such a 
combination is pleasing, diffused light- 
ing effect. Where fine assembly is being 
done, or in areas requiring comparable 
lighting, glass-covered luminaires 
should be considered for diffusion. 
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Fluorescent fixtures 


In spite of standardization of main 
features, there is wide variation in 
construction details of fixtures sup- 
plied by different makers. It is this 
variation in details that often becomes 
most important in determining ease of 
cleaning and general lighting main- 
tenance in a plant. 

Candlepower curve showing light 
distribution for a particular fixture 
(see p 77) is taken in a vertical plane 
at right angles to axis of tube. Al- 
though light distribution at luminaire 
ends is not too important, it may be 
considered in the precise calculation 
of light output. To get a more uniform 
lighting effect, place luminaires with 
ends close together. 

Present-day industrial fluorescent 
luminaires support tubes, ballasts and 
starters, plus controlling light by re- 
flection and diffusion. They are a far 
cry from the simple strips that merely 
held the tube in place during the early 
days. Luminaires also protect tubes, 
while easing starting by influencing 
the electrostatic charge on tube sur- 
face. And by retaining heat, luminaires 
aid light output at low ambient tem- 
peratures. 

Shielding plays a major role, even 
with the relatively low-brightness 


Explosionproot 


meet mew needs... 


fluorescent lamp. In the majority of 
fixtures, reflector overhang protects eye 
from glare when facing axis of tube. 
Shielding may also be used at both 
ends of fixture and between tubes. 

Top openings in fluorescent lumi- 
naires are of recent vintage. This ar- 
rangement directs some light upward, 
cutting contrast. At same time, the 
upper openings serve as vents, produc- 
ing a self-cleaning action by the chirh- 
ney effect. 

Louvers, sometimes called “egg 
crates”, find application where dif- 
fusion and glare must be reduced. 
Even though they add to maintenance 
headaches, use of louvers is increasing 
for many types of seeing tasks. 

Construction is similar for all flu- 
orescent luminaires. Sheet-steel stamp- 
ings are welded or bolted together and 
covered with a white reflecting and 
diffusing coating, often vitreous enam- 
el. RLM standards, mentioned on p 
87, hold for fluorescent fixtures. The 
most common industrial fixture holds 
two tubes but 3- and 4-tube fixtures 
are available. Where a high lighting 
level is required, many plant engineers 
are specifying wiring gutters be laid 
directly on the plant ceiling to house 
all wiring and ballasts for each fixture. 


Ventilation 
openings 


FLUORESCENT LUMINAIRE contains ballast, 
starters, and possibly also a light diffuser 


--- luminous-ceiling types increasing 


Today’s fixture manufacturers offer 
many luminaire designs tailored for 
specific needs. In hazardous areas units 
that are dust-tight, vaportight and ex- 
plosion-proof are available for general 
area lighting. In control rooms and 
offices the luminous ceiling technique 
is gaining favor. Other designs are 
being used for local lighting to supple- 
ment general area illumination. 

For hazardous areas, incandescent, 
fluorescent and mercury luminaires are 
supplied with heavy glass covers 
clamped tightly against luminaire 
body. Snug-fitting gaskets prevent en- 
trance of dust and vapor. Explosion- 
proof units are more rugged than 
vaportight with glass covers reinforced 
by metal ribs, left. 

Luminous-ceiling type lighting of- 
fers one major advantage — the light 
source is spread evenly rather than 
coming from a series of tubes or bulbs. 
In this design a ceiling, which may be 
an “egg crate” or plastic, is suspended 
from the building ceiling. Rows of 


fluorescent lamps are then fastened 
just above this ceiling. Plenum area 
is painted for good reflection. 

One practical design, using the 
luminous ceiling idea, incorporates all 
utility pipes and ducts in the plenum 
area. This materially simplifies main- 
tenance and installation. Provision is 
also made for supplying conditioned 
air through the false ceiling into the 
office or working area. One recently 
installed multifunctional suspended 
ceiling provides 100 ft-c. This same 
setup incorporates sprinkler heads, 
distributes conditioned air and damp- 
ens Office noise by an accoustical 
baffle. Bottoms of baffles contain re- 
ceiving channels that mesh into tops 
of movable partitions. Lighting system 
in this installation was designed in 
conjunction with movable partitions. 

Floodlighting of plant parking 
areas, outdoor stockpiling yards, docks, 
etc, is often done with luminaires sim- 
ilar to street-lighting types. Others use 
weather-resistant PAR incandescents. 
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Don't settle for quantity alone when planning a light- 
ing layout. For a top job consider lighting level, type, 
number and spacing of lamps and luminaires, reflection 
factor of walls and ceilings, comfort and color desired 


Key facts 
in planning 


a system 


The basic philosophy of industrial 
lighting today starts with a reason- 
ably uniform lighting level through- 
out the work area. Supplementary 
lighting may be needed at specific ma- 
chines and inspection areas but the 
general lighting level should be enough ; 
for safety and quick confident move- : 
ment. Physical shape of area helps 
pinpoint type of luminaire and light " 
source. Example: High-bay layout re- G 
quires concentrated light while low- F 
bay is spread out. Luminaire spacing 
Cc 
B 
A 


Room ratio ranges 
Room 
index ————Room ratio 
Range Center point 
Less than 0.7 0.6 
0.7 to 0.9 0.8 
0.9 to 1.12 1.0 
1.12 to 1.38 1.25 
1.38 to 1.75 1.50 
1.75 to 2.25 2.00 
2.25 to 2.75 2.50 
2.75 to 3.50 3.00 
3.50 to 4.50 4.00 
More than 4.50 5.00 


should be such that there is little dif- 
ference in lighting level. 

There are two methods for calculat- 
ing lighting schemes: /umen and point- 
by-point. These calculations give you 
proper number and spacing of lumi- 
naires for a given lighting level. 


Here are two methods of handling lighting calculations 


1 Lumen method widely used for general area lighting 


Step 1: Determine required illumination. Table, takes into account light efficiency of luminaire, 
p 92, lists footcandles recommended by IES. mounting height, room proportions and reflection 
factors of ceiling and walls. Coefficient-of-utilization 
tables are prepared for specific luminaires by manu- 
facturers and IES. Three common general luminaire 
types are represented in table on p 90. With luminaire 
type (Step 2), room index (Step 3) and reflection 
factors (Step 4) known, you can select CU. 


Step 2: Select light source and luminaires. Choice 
of direct, semi-direct or general diffusing luminaires 
depends on degree of diffusion wanted and on ability 
of ceiling and walls to reflect light. Table, p 91, in- 
dicates where various light sources are best used 


Step 3: Calculate room ratio and room index. . 
» sal ratio is derived from room width (W), length Step 6: Estimate maintenance factor (MF). Il- 
(L), luminaire mounting height above work plane (H). lumination decreases in service because of lumen de- 
; wXL preciation of lamps, accumulation of dirt on lamps 
and luminaires and reduction of reflection factors. 
Product of these factors gives maintenance factor. 
Lamp lumen depreciation can be gaged fairly ac- 
curately from depreciation curves, but other factors 
require some experience, see graph, p 91. With clean 
atmosphere and good cleaning, MF may be 0.8. 


Room ratio= H 
Room indexes, table above, designate ranges of room 
ratios. Index letter is used in Step 5. 


Step 4: Measure reflection factor (RF) of walls and 
ceiling with light meter. Easiest way to do this is to 
take meter reading of light reflected by wall, then 
reading of white paper with known reflection factor. 
Find wall’s reflection factor by proportion. 


Step 7: Calculate number of lamps and luminaires. 
footcandles area 


Number of lamps=—= 


Example: If wall reads 5 ft-c and paper with 75% 
reflection factor reads 10 ft-c, reflection factor of wall 
will be 5/10 x 75% or 37.5%. 


Step 5: Find coefficient of utilization (CU). This 
factor is ratio of lumens reaching working plane 
(normally assumed to be a horizontal plane 30 in. 
above floor) to total lumens given out by lamps. It 


POWER * JUNE 1956 * INDUSTRIAL LIGHTING 


lumens per lamp CU MF 
number of lamps 


Number of luminaires—= 
lamps per luminaire 


Step 8: Decide on location of luminaires. Main 
concern is uniform illumination. Equal spacing is 
general rule, with minimum spacing often recom- 
mended by manufacturers, for various conditions. 
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COEFFICIENTS OF UTILIZATION 


TYPICAL 


REFLECTION FACTORS | 


LUMINAIRE ROOM 


Ceiling 


NOTES 


DISTRIBUTION 


A floor reflection fac- 


DIFFUSING 


tor of 10% is assumed 
for values in table, For 
floors having higher re- 
flection factors, refer 
to IES tables. Numbers 


accompanying sketches 
at left indicate percent 
of lamp lumens directed 
upward and down- 


ward, Sum of percent- 


ages equals luminaire 
light efficiency. 


8 


2 Point-by-point method is well suited for supplementary lighting 


Step 1: Determine light distribution of source. 
Point-by-point method is based on inverse-square 
law. Where light source doesn’t closely resemble point 
source, formula must be modified according to how 
light varies with distance from source. Distribution of 
light sources can be broken down as follows: 

(a) Point source. Incandescent lamp, bare or in 
globe. Light varies inversely with square of distance. 
Circular reflectors may be considered point sources 
if far enough away from point under consideration. 

(b) Line source. Continuous row of fluorescent 
luminaires. Footcandle values near lamp will vary 
nearly inversely with distance. As distance increases, 
variation approaches inverse square. 

(c) Parallel beam. Spotlights and concentrators. 
Theoretically, light doesn’t vary with distance. Actu- 
ally, as distance becomes great, inverse-square law 
applies, in this case. 


Step 2: Find angle in degrees between vertical and 
a line to point illuminated, sketch, below left. Tan- 


a & 
Sine @ D 


Cosine = 


Ttiumination angles 


100tt-c 


gent of angle ® equals R (distance from point to ver- 
tical from source) divided by H (mounting height 
above plane of point). Look up sine and cosine of ® 
in trig tables. 


Step 3: Determine candlepower in direction of 
point, taken from cp-distribution curve of luminaire. 


Step 4. Apply formulas: 


candlepower x cosine © 
distance factor 


Horizontal ft-c = 


candlepower x sine @ 


Vertical ft-< = distance factor 


The distance factor depends on the type of distribu- 
tion (Step 1). For point source it is distance squared. 


Step 5: Multiply by maintenance factor, based on 
lamp depreciation and dirt. Use factors similar to 
those for lumen method. Point-by-point method, how- 
ever, does not take reflection of walls and ceilings into 
consideration in its solutions to problems. 


S5O0ft-c 
3 


----—> 
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FOR GENERAL TYPES OF LUMINAIRES 
80% | 10% | 50% | 30% 
Walls 
50% 30% 10% | 50% 30% 10% | 80% 30% 10% | 50% 30% 10% ee 
26 .21 .18 25 .21 .17 23 .19 .16 .17 
47 42 361 48 210 $36 33 
40_ 53 .48 .44 | 50 46 .42 | 44 .41 .38 39 .36 .34 
: 40 56 52 .48 | 53 49 .46 | 47 44 .41 
58 40 | 40 46 43.41 .39 
62 $9 | 58 55 | S2 .49 .47 45 .42 
64 61 59 | 61 58 55 | 54 .49 46 .45 .44 
: pA 54 .48 .44 52 .47 .43 49 45 46 .39 
58 53 48 | 56 51 .47 | 53 .49 .45 49 .46 .43 
64 59 55 | 62 57 54] 58 .54 ‘51 54 .51 .48 
.70 66 62 | 68 64 61 63 .587 58 .56 .54 
.70 .67 | .70 67 65 | 66 63 61 61 .59 
; 55 .49 .44 | SS .48 .44 | 53 48 .44 52 .47 .44 
0 60 .54 .49 | 59 53 49 | 57 52 .48 56 .52 .48 
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Quality of light 


Good lighting is more than high illumination 


levels. Here are some factors to keep in mind. 


Visual comfort affects employee effi- 
ciency. Continuous eye strain produces 
fatigue and nervousness, and increases 
accidents. For comfort, minimize glare 
and brightness contrast. Glare is any 
brightness in field of vision strong 
enough to cause discomfort. Trouble is 
people are not always aware of glare, 
but unconsciously strain their eyes un- 
til they are damaged. Glare has two 
causes: high-brightness area (un- 
shielded lamp), or bright reflected light. 


Light sources should be properly 
shielded by luminaires and mounted 
above the normal line of sight. Where 
seeing task is critical, maximum bright- 
ness of conventional luminaires within 
angle of 30 to 45 degrees above line 
of sight should be about 400 footlam- 
berts. Avoid reflected glare by mount- 
ing luminaires with respect to equip- 
ment so that reflected glare is directed 
away from observer. Use of diffuse or 
absorbing finishes reduces glare. 


LIGHT LOSS traced to dirt 


Brightness contrast, if excessive, 
causes discomfort. Eye must make 
continuous adjustment as vision shifts. 
Ideal brightness ratio is when imme- 
diate background equals brightness of 
task; 3 to 1 is generally acceptable 
maximum. Ratio anywhere in field of 
vision should not exceed 30 or 40 to 1. 

Diffusion is desirable in area lighting 
since it eliminates harsh shadows that 
make seeing tasks difficult. Where pos- 
sible, some indirect light pays off. 


Light source sele 


ction guide 


sh, 


Advantages 


Disadvantages 


Preheat 40-W and 90-W 


General—High lamp efficiency, long life, low brightness, good 


General—High initial installation cost; large number of lamps 


Rapid-start 40-W problems. Low 


Slimline: 4’, 6’, 8’ T-12 


color quality. Slimlines and rapid-start lamps start instantly 
(rapid-start within one second) and require no starters. 


required, with accompanying 
system efficiency in high narrow areas. 


Incandescent 
Standard-bulb lamps 
Reflector lamps 
550-W narrow beam R-57 
800-W narrow beam R-57 


550-W wide beam R-52 
800-W wide beam R-52 


550-W medium beam R-57 
800-W medium beam R-57 


Varies with 
wattage 


20’ 
24 
15’ 
18’ 
16 
20’ 


General—Low initial installation cost, good color quality, start 


instantly. 


Good system efficiency in high narrow areas, relatively long 
life (2000 hours). 


Good vertical-surface illumination, relatively long life (2000 
hours). 


Relatively long life (2000 hours), designed for use on 230- 
volt distribution systems. 


General—Low lamp efficiency, short lamp life in comparison 


to other types. 


High lamp brightness may cause direct and refiected glare; 
relatively low vertical-surface illumination. 


High lamp brightness may cause direct and reflected glare; 
low system efficiency in high narrow areas. 


High-voltage lamps are slightly less efficient than standard- 
voltage lamps. 


Mercury 


400-W A-H1 
400-W E-H1 
700-W A-H18 
1000-W A-H12 
1000-W A-H15 


3000-W A-H9 


Reflector lamps 
400-W K-H1 


400-W L-H1 


General—High lamp efficiency, long life, easy to intai 


good system efficiency (except for A-H9 in high narrow 
areas). 


he, 


Exceptionally long life, relatively low arc bri 
Exceptionally long life. 


Low transformer cost and losses. 


High lumen output. 
Low transformer cost and losses. 


Extremely high lumen output, 


Relatively low initial installation cost. 
High vertical surface illumination. 


High system efficiency in high narrow areas. 


|—Color deficiency ch ic of mercury arc; lamps 
do not start at full brightness or re-start instantly. 


titive with other mercury lamps 


listed. 


High socket voltage (460 volts). 


High socket voltage (460 volts). 


Less efficient than other high-wattage mercury lamps, low 
system efficiency in high narrow areas. 


High lamp brightness may cause glare. 
Low system efficiency in high narrow areas. 


Low vertical surface illumination. 


Color-improved mercury 


400-W J-H1 
700-W B-H18 
1000-W C-H12 
1000-W B-H15 


General—White light, high lamp efficiency, long life, easy to 


maintain, good system efficiency when used with proper 
reflector. 


Exceptionally long life, relatively low brightness. 
Relatively low brightness, low transformer cost and losses. 
Minimum number of luminaires required. 


Low transformer cost and losses. Minimum number of lumi- 
naires required. 


General—Lamps do not start at full brightness or re-start in- 
conventional 


stantly, slightly less efficient than 
lamps. 


mercury 


High socket voltage (460 volts). 


High socket voltage (460 volts). 


100 
3 
a Unventiloted i 
=—<—=Dirty oreo 4 
Light source Min mtg ht 
Fluorescent 
12’ 
18’ Mliness. Not economically compe 
18" 
26 
35’ 
16’ 
22’ 
28" 


SHINY DETAIL against diffuse background; 
reflected light aimed toward observer 


if 


DIFFUSE DETAIL with diffuse background; 
small light almost parallel to surface 


SHINY DETAIL in shiny background calls 
for a large-area low-brightness source 


Lighting tips for inspection areas 


General area lighting often falls short 
for close inspection work and other dif- 
ficult seeing tasks. Actually, supple- 
mentary lighting may be simply an 
increase in lighting level. Be what it 
may, your supplementary lighting 
must be coordinated with general 
lighting to avoid glare and annoying 
brightness contrasts. Here are some 
facts to consider: 

Diffuse background. Where detail 
being observed is shiny against a dark 
diffuse background (example: scratch 
or scribe mark), position light to reflect 
from detail toward eye. Mark will then 
appear bright against a dark back- 
ground. If background is bright, posi- 
tion light source to reflect image of 
detail away from the eye. 

With a 3-dimensional object on a 
diffuse background, shadows may be 
an asset. When inspecting ridges, dents 
or cracks in any surface, use a small 
concentrated light directed at the sur- 
face, almost parallel to it. This ar- 
rangement will make irregularities 
appear darker or brighter than the 
surrounding area. 

Shiny background. When checking 


diffuse detail against a shiny back- 
ground, such as reading graduations 
on a steel scale, use a large-area low- 
brightness source. If background has 
low reflectance (highly polished dark 
wood), set the supplementary lighting 
so reflected image is directed away 
from observer. This will show up de- 
tails by causing them to appear bright 
against a dark background. 

Where detail is shiny on a shiny 
background, use a large-area low- 
brightness source. Dents, bends and 
uneven surfaces are quickly spotted if 
straight lines are painted on light 
source. Then surface irregularities 
cause image lines to appear bent. Non- 
uniformity of some materials (ex- 
ample: thin spots in plating) can be 
detected with similar arrangement. 
Color may be helpful since imperfec- 
tions reflect more or less of certain 
colors than perfect surface. Use a large 
low-brightness source when checking 
translucent materials. 

Special light sources include polar- 
ized light for spotting strains in trans- 
parent materials. Black light shows 
up flaws in metal parts. 


Typical in-service illumination levels in footcandles 


Automobile manufacturing 

Assembly line 

Frame assembly 

Body manufacturing — 
Parts 
Assembly 
Finishing and inspecting 

Chemical works 

Hand furnaces, boiling tanks, 
stationary driers, stationary 
and gravity crystallizers 

Mechanical furnaces, gener- 
ators and stills, mechanical 
driers, evaporators, filtra- 
tion, mechanical crystal- 
lizers, bleaching 

Tanks for cooking, extractors 
percolators, nitrators, elec- 
trolytic cells 

Elevators—freight and 
passenger 

Forge shops (and welding) 


Foundries 

Annealing (furnaces) 
Cleaning 

Core making (fine) 

Core making (medium) 
Grinding and chipping 
Inspection (fine) 
Inspection (medium fine) 
Inspection (medium) 
Moulding (medium) 
Moulding (large) 
Pouring 

Cupola 

Shakeout 

Iron and steel manufacturing 
Hot mill 


Hot-strip finishing 15 
Box annealing 
Hot-strip process 
Plate finishing 
Slab-furnace 
Continuous pickler 
Cold mill 

Roll shop 
Cold-mill finishing 
Shear building 
Mill run out bldg 
Mesta pickle 
Temper mill 
Galvanize pickle 
Annealing 

Pipe mill 

Chipping 


Loading platforms 


Machine shops 
Rough bench and machine work 
Medium bench and ma- 
chine work, ordinary 
automatic machines, 
rough grinding, me- 
dium buffing, polishing 


Fine bench and machine 
work, fine automatic 
machines, mediym 
grinding, fine buff- 
ing and polishing 
Extra-fine bench and machine 
work, grinding, fine work 


Outdoor storage 


Paper manufacturing 
Beaters, grinding, calendering 
Finishing, cutting, trimming 


Paper machine 

Parking areas 

Plating 

Polishing and burnishing 


Power plants, engine room, 
boilers 

Boiler room (operating floor) 

Chemical laboratory 

Coal bunker (conveyor floor) 

Coal-crusher house 

Condenser pit (turbine room) 

Control rooms (on vertical plane) 

Heater gallery 

Machine shop 

Oil-pump house (turbine room) 

Pump bay (turbine room) 

Switchgear area 

Turbine room (operating floor) 

Water pumps 

Water treating area 


Sheet metal works 

Miscellaneous machines, ordi- 
nary bench work 

Punches, presses, shears, 
stamps, spinning, medium 
bench work 

Tin-plate inspection 

Stairways, passageways 

Storage and stock rooms 

Rough bulky material 

Medium 

Fine material requiring care 

Warehouse 

Welding, general illumination 


Yard lighting 0.2-0.8 
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When power outage causes lights fo fail 

in a busy plant, anything can happen. So 

you should provide for personnel safety 

7 and emergency control. State regula- 

Emergency lighting tions and local laws often specify just 
where fo install emergency lighting. And 

for the power source, you can choose 

an auxiliary feeder, generator or battery 


Auxiliary feeder 
Only breakers feeding essential 


Carrying a second feeder from a source other than the main (load are closed when norma! 
is one way to provide emergency light. Some engineers keep ‘ supply fails 
second feeder under load with a tie-breaker swinging key 


loads to live power source in any emergency. = _-~ Normal supply 
> 


Secondary-selective, primary-selective and network ar- 
rangements for in-plant electrical distribution aims for 
similar results (Power, October 1953, p 90-91). In each ‘This breaker opened before 
scheme, provision is made to transfer load to another source — emergency supply is connected — 
when normal feed fails. Of these three schemes, the sec- : Me : = 
ondary-selective is becoming most popular since it ups = Emergency supply 
reliability with little added cost. Network systems deliver = = 
uninterrupted power even if a feeder or transformer fails. 


Standby engine-generatfor 


Generating emergency power with an engine-generator set f 4 

is favored by some engineers. A diesel is often the prime ‘Norma! power supply 
mover. It’s most important to segregate system layout so 
only load that must be carried during a power failure is v 


tied to the emergency generator. Unit can be set for auto- ———* 

matic or manual starting. Frequent testing, actual load- ‘ 

carrying is a must. Critical 
Big advantage lies in the quantity of power it can deliver lighting 


Emergency engine-generator set 


in 


over an extended period, practical limit is amount of fuel plant \ 
A 


stored. Unit can generate ac or dc to suit system needs. 
Also, the engine set is totally independent of the outside 
utility. When a well-planned maintenance program is _ 
followed, the modern unit is virtually trouble-free. Ae See 


Storage batteries 


For years batteries have been used to 
supply emergency power in central sta- f 
tions, industrial plants and hospitals. 
The usual setup involves a storage Trans ter switeh 
battery developing 115-volts feeding / eo 
critical circuits through a manual or 
automatic transfer switch, right. To- 
day battery voltage for emergency 
lighting equipment can be narrowed 
down to 6, 32 and 115 volts. 

Where emergency lighting is con- 
centrated in two or more widely sepa- 
rated locations, a 115-v system may 
prove too costly. A 32-v system for 
each load may be wisest choice. ‘ 

Units operating at 6-v appeal to Flasher neor pos 
many plant engineers, far right. With — battery 

25 w-//0v 
this arrangement, each unit is actu- ferm. 
ated by a power outage to light a com- 
pletely independent lamp or lamps Battery 
from a _ self-contained battery. The Te betters 
battery is maintained fully charged by chorger ~~ 
a trickle charger built into the unit. 


Neutrai 


Normally off Normaily,on 


POWER * JUNE 1956 * INDUSTRIAL LIGHTING 


‘ 
> 

if 
115/230v 
= 

| 

93 


A 4-pronged approach 


to lighting maintenance 


Although inaccurate by definition, 
think in terms of “lumen maintenance” 
rather than lighting maintenance when 
discussing a lighting-care plan. Any 
approach to the general problem of 
keeping lighting equipment in top 
shape is a move toward maintaining 
lumen output of system at or near 
value of the original design. 

Today’s thinking on lumen main- 
tenance has advanced far from the 
simple changing of burned-out lamps 
and occasional trouble shooting of yes- 
terday. It encompasses the complete 
area of plant cleaning and painting, 


1 Hold lamp supply voltage within rated limits 


for large 
incandescent 
gos-Titled fomp 


Lumen 
output 


Don't operate at low voltage simply to extend the lamp life 


Holding correct voltage supply to lamps is a simple and 
effective method of keeping light output up and main- 
tenance costs down. Here’s why: 

Fluorescent lamp ballasts are designed for 118, 208, 236 
or 277 volts. Any lamp data you dig out of manufacturers’ 
catalogs is based on premise that design voltage will be 
applied to the lamp. Many lamp makers suggest holding 
lamp voltage within definite set ranges. But voltage trouble 
often crops up after the installation is made. 

Common cause for undervoltage is wiring that’s too 
small for load. This condition generally comes about be- 
cause of load added beyond the design limits. 

Where you run into a voltage problem your best bet 
might be rearranging circuits to balance load .. . split cir- 
cuits and install a third wire .. . change taps on the second- 
ary substation transformer . . . divide feeders and install 
small dry-type transformers fed from power feeders . . . in- 
stall voltage regulators where voltage has heavy swings 
between periods of peak and light load. 


2 Cleaning and area painting pay big dividends 


Lift truck proves 
maintenance aid 


Often the quickest and 
most efficient plant main- 
tenance aid is the lift truck. 
There are many types 
available but the operation 
of each is basically the 
same. 

An elevating platform, 
which can be raised or 
lowered automatically, is 
mounted on a mobile truck. 
In some units the truck 
can be operated from plat- 
form. Same unit can be 
used for lighting and gen- 
eral maintenance. 


A lighting system periodically and 
properly cleaned gives more light at 
lower cost and looks better. 

Area painting and cleaning go hand 
in hand with fixture cleaning. Three 
principal causes for light loss are (1) 
dirt on lamps and fixtures (2) dirt on 
room surfaces (3) normal lumen de- 
preciation of light source. Greatest 
light loss can generally be traced to 
dirt on lamps and fixtures. It’s not un- 
common in an industrial plant to find 
light output trimmed 30% simply be- 
cause of dirt. 

Time and labor needed for cleaning 
lighting systems has increased mark- 
edly in recent years because of the 
growing use of fluorescent. Remember, 
for the same lighting level, fluorescents 
require more area per fixture, as well 
as more fixtures to clean, than filament 
or mercury systems. 

Maintenance equipment used in 
fixture cleaning should be chosen with 


an eye to safety and saving time. Typi- 
cal items to make the job easier and 
faster are ladders, scaffolding, telescop- 
ing scaffold, lift truck, disconnecting 
hangers, lamp changers, catwalks. 
Make allowance for lumen deprecia- 
tion below the design level. Incandes- 
cents average in service 85 to 90% of 
the initial lumen output while fluores- 
cents hit about 80 to 85%. Dust, dirt 
and grease that collect quickly on re- 
flecting surfaces account for another 
10 to 20% normal depreciation, even 
with a reasonable cleaning schedule. 
So average maintained lighting under 
good conditions will be 60 to 70% the 
initial value. This value is expressed as 
a maintenance factor and as such is 
listed as 0.6-0.7. Working maintenance 
factors for different industries and 
conditions are listed in literature from 
lamp manufacturers as well as the 
IES Lighting Handbook published by 
the Illuminating Engineering Society. 
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production-machine maintenance, and 
finally, the holding of a given output 
from plant illumination equipment. 

The plant engineer has a sizeable 
stake in plant lighting and lumen 
maintenance since they have direct 
bearing on product quality, safety and 
personnel satisfaction. Look upon your 
lumen maintenance program as a 4- 
point effort involving cleaning and 
painting . . . holding proper lamp volt- 
age ... replacing lamps in a group 
rather than one-by-one spot changes 

. . adopting effective trouble-shooting 
techniques and repair. 


Most basic instrument for any 
plant lumen maintenance program is 
the simple hand light meter, right. 
Your plant lighting scheme was de- 
signed for a given foot-candle output. 
Any practical economical method used 
for holding this value comes within 
the scope of lighting or lumen main- 
tenance. Light meter tells you at a 
glance whether your present program 
is really effective. Lighting measure- 
ments involving the light meter are 
generally made on a horizontal plane at 
the height of desks, benches and other 
work areas where surfaces are flat. 


3 How group replacement works in practice 


One big question going the rounds of industrial plants today 
concerns the economics of periodically replacing entire 
groups of lamps which still have some life left. 

One practical setup is to use the number of lamp fail- 
ures as a guide to scheduling group replacement. A typical 
life curve for fluorescent lamps shows any given batch have 
reached 70% of their average life when 12% of them are 
burned out and 80% average life when 21% have burned 
out. After the 80% point, rate of failure increases rapidly. 
So in any given plant area, if faulty lamps are left in posi- 
tion till group replacement time, 11 or 12 lamps out in a 
100-lamp fluorescent installation indicates the most eco- 
nomical point for relamping has been reached. 

Another technique is to group-replace all lamps when 
they hit 80% life on the mortality table. Then 20% of the 
best remaining lamps are set aside for replacements during 
period till the next relamping rolls around. As lamps burn 
out they are drawn from this salvage stock. When the stock 
is used up it’s a signal for another group-relamping. 


\ 

‘Actual lumen 
output with 
lamps replaced 
ot 65% life 


Lumen output 
\ /f lomps are 
not replaced 


Desired 
lumen range 


Lumen output, % of maximum _ 


° 20 40 60 80 
Rated life, % 
OPTIMUM POINT for group replacement is generally arrived at 
after considering plant production and maintenance schedules 


4 Practical, tested tips on shooting trouble 


While operation of fluorescent and 
mercury lamps is more complex than 
incandescent, the simplest of test equip- 
ment will generally suffice in shooting 
trouble. Here are some ideas: 

Preheat lamps that give trouble can 
generally be straightened out by re- 
placing both lamp and starter with 
units known to be OK. If this doesn’t 
do the trick, check voltage on both 
primary and secondary sides of bal- 
last, with lamps out of sockets. Use a 
voltmeter for this test. Measure pri- 
mary voltage between black and white 
ballast leads, secondary between white 
wire and other colored lead. Where two 
ballast wires go to a single lamphold- 
er, one wire at each end of ballast will 
show no voltage. This is normal since 
these two starting-compensator leads 
are not connected electrically to re- 
mainder of the ballast. 

Rapid-start units requiring 5 or 6 
seconds to start generally are not get- 
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ting heating current in one cathode. 
This usually winds up in end-blacken- 
ing of lamps. Start checking by twist- 
ing lamp back and forth in lampholders. 
Check type lamp being used; rapid- 
start lamps can be used in either pre- 
heat or rapid-start circuits, but preheat 
lamps should only be used in preheat 
circuits. Test for cathode continuity at 
lamp ends with ohmmeter or test lamp. 
Starter trouble can generally be 
avoided by using a top-quality starter. 
Many plant engineers lean toward use 
of cutout-type starters. Big advantage 
here is the starter will automatically 
disconnect lamp when latter fails. They 
also end the annoyance of blinking 
lamps while stretching life of both 
starters and ballasts. To reset this type 
starter, simply push reset button. 
Mercury and instant-start lamps 
giving trouble should be replaced with 
lamps known to operate. Then check 
wiring and line voltage to fixtures. 


Swapping fluores- 

cent lamps? 
You can do some interchang- 
ing of 40-watt bipin fluores- 
cent lamps with ballasts made 
for other service—but not 
much. For instance, with a 
preheat ballast you can use a 
rapid-start lamp but not an 
instant-start. 

With an instant-start bal- 
last use only an instant-start 
lamp. Both the preheat and 
rapid-start lamps may start 
with an instant-start ballast 
but life will be very short be- 
cause primary current flows 
through one filament. Rapid- 
start ballasts can be used only 
with rapid-start lamps. 
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A look at tomorrow’s lighting: 


Power-service engineer's job will grow as mechanization continues in 
air-, sound- and light-conditioned plants. Lighting engineers see fewer 
windows. These “black areas by night and bright spots by day,” prove 
a stumbling block to uniformly controlled lighting. Reduced window 
space will cut initial costs, as well as heating and air-conditioning 
losses. Narrow horizontal seeing strips will give workers psychological 
comfort by permitting a view of the surrounding landscape. 


Light sources will offer higher efficiency, better quality 


Present light sources operate at about 3 their theoretical maximum 
efficiency. So there’s room for improvement. One example: High-cycle 
lighting. It may be with us in quantity tomorrow, offering high overall 
efficiency. Big drawback is present converters needed to get the high 
frequency. Cost and maintenance are also problems. 

Electroluminescence (glowing panels of light) is considered a good 
prospect in some quarters. Right now the light output is mighty low. 
But if output can be stepped up to a competitive range it will muscle- 
out strip lighting in favor of a truly luminous ceiling. 

At least one maker has combined features of modern incandescent, 
fluorescent and mercury vapor into a single lamp. This lamp can be 
screwed into a standard socket without transformer or ballast. Lamp 
emits light in three ways: by fluorescing of activated phosphor prod- 
ucts, as in a fluorescent lamp; by gaseous discharge, as in a quartz 
mercury-vapor lamp; by tungsten filament, as in an incandescent 
lamp. Published rated life is 12,000 hours, with an efficiency of 25 
lumens per watt. Filament serves as light source and ballast. 


Simpler luminaire designs will ease maintenance 


With lighting levels continuing their upward march, the luminaire 
is getting more consideration by users. Elimination of discomfort of 
plant maintenance workers is increasingly important. Tomorrow’s de- 
signs will be easier to relamp and clean. 

Power-service engineers will give more thought to brightness, light 
output, light distribution, reflecting surface, ease of maintenance and 
installation of any fixture being considered for area lighting. 


Group relamping will be more widely adopted 


Squeezing the last light out of any lamp is proving too costly. So you'll 
see more plants adopting group replacement across the board. The 
reasoning is parallel to replacing machine tools, automobiles and 
production machinery while they are still in operating condition but 
have outlived their economic life span; it makes good sense. 
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Nuclear notes 


By B G A SKROTZKI, Associate Editor 


Shippingport costs for conventional plant components run more than those for a modern 
high-pressure plant. Turbine using low-pressure saturated steam runs at 1800 rpm, 
has larger physical size, uses blades of special erosion-resistant material, costs 
about 15% more than modern high-pressure unit. Main steam condenser must be 
bigger to handle 50% greater flow because of higher steam rate. 


Operating manpower needs at Shippingport call for 129 men. About 26 will work full 
time on extensive 3-year testing program. After some years of experience and end 
of this program, the station staff may settle down to about 81. This compares with 
66 men needed by conventional high-pressure plant. 


Reactor core costs for first assembly in Shippingport reactor show surprisingly small 
proportion for uranium metal. Here’s the breakdown: uranium—17%; hafnium— 
2%; zirconium—43%; tools—13%; labor and overhead—25%. 


Safety containment shells form a tough roadblock to achieving economic nuclear-power 
generation. For Shippingport they cost $30 per kw based on 100-mw capability 
rating for the plant. Safety experience may ultimately eliminate them. 


AEC granted first two construction permits to Consolidated Edison Company of New York 
and Commonwealth Edison Company of Chicago for their proposed nuclear power 
plants on May 4th. Each permit allocates special nuclear material for 40 years: 
Con Ed gets 5669 kg and Commonwealth 8323 kg. Con Ed proposes: $55-million 
plant, 236-mw capacity (includes 96 mw by oil-fired superheater), PWR, fueled by 
highly enriched U, uses thorium as fertile material, burns 155 kg of U-235 and 62 
kg of U-233 a year, produces 78 kg of unburned U-233. Commonwealth proposes: 
$45-million plant, 180 mw, dual-cycle boiling-water reactor fueled by slightly enriched 
U, burn about 225 kg U-235 each year. Both plants start in fall of 1960. 


Liquid-metal-fueled reactor experiment (LMFRE) proposed by Babcock & Wilcox 
Company has been accepted by AEC subject to negotiating acceptable contract 
(see Nuclear Notes, Power, Feb 1956, p 104). This will be seventh type chosen in 
demonstration program which includes: pressurized- water, homogeneous, fast- 
breeder, boiling-water, sodium-graphite and organic-moderated. In addition, studies 
are under way on a gas-cooled reactor arrangement. 


$200-million annual saving by using radioactive isotopes in process-control techniques 
may be boosted several times if ways are found to use them safely on products made 
mildly radioactive during manufacture and handling. 


Seven research reactor construction permits have been issued by AEC. Applications 
for seven additional research reactors are pending. Permits have been issued to: 
Armour Research Foundation, Chicago; Battelle Memorial Institute, Columbus, Ohio; 
Naval Research Laboratory, Washington, D.C.; North Carolina State College, Raleigh, 
N. C.; Pennsylvania State University, University Park, Pa.; University of Michi- 
gan, Ann Arbor, Mich.; Massachuset's Institute of Technology, Cambridge, Mass. 
MIT unit will be heavy-water cooled and moderated, will burn enriched fuel, run 
up to 1 mw. AEC has allocated 9.7 kg of contained U-235 pe year for duration of 
40-year license period. This is net burnup. 
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PROUD of their trim boiler room are (/ to r) M L Hutchinson, plant production manager; R N 


Hoerner, company president; C M Carson, v-p and general manager of newest Hoerner plant 


Little boilers, with big performance, were the choice of the 
top brass at Hoerner box plant. They give needed . . . 


Safe, speedy and dependable source 


Makinc corrugated-paper boxes is 
our business. Though our production 
process differs in many ways from 
those in other industries, we all have 
in common the need for a dependable 
supply of process steam. But volume 
alone is not enough. We must keep 
temperature constant at about 350 F 
on parts of our new 300-ft-long corru- 
gating machine for forming heavy 
paperboard into corrugated shapes 
called “flutes” at speeds to 600 fpm. 
Our newest plant, in Minneapolis, 
was designed for high production at 
lowest cost. Assigning space for other 
than office, production and storage 
operations would necessarily be a sac- 
rifice. But we had to have steam— 
which meant having a boiler room. 
Choice of boilers, to give us needed 
capacity of 10,000 lb per hr, got a lot 
of thought. We wanted an additional 
5000 lb per hr to allow for future pro- 
duction step-up. We didn’t want all 
our eggs in one basket with a single 
15,000-lb-per-hr boiler. But multiple- 
boiler rooms take up more space than 
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we wanted to allow for this purpose. 
We're using some older model, sin- 
gle-fuel Vapor-Clarkson steam genera- 
tors in our other plants, not as main 
supply source, just supplementary. It 
didn’t occur to us that such a relatively 
small generator could meet the steam 
demand of our new plant. Then we saw 
the new combination-fuel generator. 
We watched a 200-lb head of steam 
develop in two minutes from a cold 
start, merely by flipping a switch. A 
dial was set at a desired maximum 
steam pressure and generator 
stayed right on the nose, with instant 
response through a wide range of load 
swing. Fuel supply changed from gas 
to oil at the flip of another switch with 
no variation of steam pressure. 
“Fail-safe’ controls took over when 
feedwater was cut off, or fuel supply 
interrupted. The generator immediate- 
ly shut down under the low-water or 
loss-of-flame conditions. Excessive stack 
temperature, loss of atomizing air, coil 
blowdown valve open, and simulated 
failure of electrical circuits—all pro- 


duced the same result. Start-up was 
not possible until the fault was cor- 
rected by the attendant. 

Welded-steel coils comprise the en- 
tire waterside of the generator. This 
told us that, even if a coil ruptured 
under high pressure, danger of a boiler 
explosion was out of the question. Coil 
replacement, if ever necessary, would 
be a matter of a few hours. 

Moderate size of the unit, with feed- 
water pump, blower, switches, gages 
and automatic controls all housed in a 
compact cabinet, proved we could have 
a space-saving boiler room—one as 
neat and clean as a kitchen. We agreed 
that this was for us. 

Three 5000-lb-per-hr generators give 
us exactly what we were looking for. 
Two on the line supply all we need for 
process and unit heaters. The third is 
standby but can be on the line in min- 
utes. Our trim boiler room also houses 
zeolite-water-softening equipment and 
condensate-return tanks. All piping is 
color coded. Our closed condensate-re- 
turn system provides gravity feed from 
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By FRED THIEM, Production Manager, Hoerner Box Company 


of process steam 


overhead receiver to positive-displace- 
ment feedwater pumps in the generator 
cabinets. We trap all returns from unit 
heaters, corrugating machine rolls and 
dryer plates, using about 10% makeup. 
With zeolite softeners and chemical 
after-treatment of makeup, we main- 
tain boiler-water pH between 9 and 11. 
Maximum heat extraction. For high 
efficiency from every pound of steam 
in processing paperboard we must keep 
traps in top shape. An engineer checks 
all traps with a stethoscope at regular 
intervals. As standard practice in all 
our plants, defective traps get quick 
repair service, or are replaced. 
Indicating lights, one for each boiler, 
are above the outside of the boiler- 
room door. Should a safety control 
shut down a unit, a light signals the 
engineer who is otherwise free for other 
duties. Such automatic operation, with 
low maintenance and elimination of the 
potential explosion hazard considered 
incidental to high-pressure boiler oper- 
ation, is in keeping with our modern 
production of corrugated-paper boxes. 
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STETHOSCOPE check of steam 
traps keeps return-system effi- 
ciency high. Practice is stand- 
ard in all Hoerner box plants 


BURNER ASSEMBLY, with constant electric 
ignition, changes fuel at flip of switch. Oil 
from central nozzle, gas from 8-burner cluster 


CORRUGATING UNIT, 300 ft long, demands 
constant temperature, 99% dry-steam supply 
to process boxboard at speed of 600 ft per min 


gt 
CONDENSATE-RETURN TANKS, upper right, supply positive-disp!acement feed pumps. Closed system needs only 10% makeup ae 
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Air-conditioning a 160-acre shopping center 


Two-mile arterial network of chilled-water piping fans 
out from centralized refrigeration plant that also doubles 
as a boiler house. Tenants of the 160-acre shopping cen- 
ter have chilled water piped to their ash-handling units. 
Heating steam and condensate piping parallel Northland 
Center’s chilled-water distribution system. 


Shopping cente 


FOR STORES AT NORTHLAND CENTER 


They buy centralized 
chilled water by 
the 


Therm meters that keep tabs on chilled water 
help this giant shopping center to air-condition its 101 


commercial areas from a central power plant 


*100,000 Btu 


> CENTRALIZED electrical generation? 
Old stuff! Centralized steam genera- 
tion? Even older! But at Detroit’s 
Northland Center they’ve added a third 
centralized power service—chilled water 
—that makes this spanking new shop- 
ping area as modern as tomorrow. 

A glance at the photo and layout 
above shows how the two miles of 
chilled-water piping makes its way 
from the centralized refrigeration plant 
(also the boiler plant), winds through 
the sprawling 160-acre center. The sys- 
tem delivers metered refrigeration right 
up to the air-handling units of using 
stores. And store owners, well aware 
that today’s air conditioning means 
more business, reap these benefits of 
the central plant: 

e Low first cost. The central refrig- 
eration plant uses larger, fewer and 
longer-lasting machines. The four 900- 
ton heavy-duty centrifugal compressors 
at Northland have a life expectancy of 
well over 35 years. 

e Economical operation. Despite giant 
cooling loads, one man operates the 
Center’s power-plant refrigeration 
equipment. But manpower is only part 
of the operating-savings picture. Elec- 
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THERM METER registers monthly therm 
readings. Top meter integrates flow, 
temperature difference to register therms. 
Bottom meter, a temperature-difference 
transmitter, indicates temperatures into 
and out of the coil (photo above) 


AIR-HANDLING UNITS that cool several 
stores are installed one above the other, 
to conserve floor space (above, right) 


CENTRIFUGAL REFRIGERATION com- 
pressors, four 900-ton machines, are in 
central power plant. Compressors, in 
groups of two, have common chillers, 
condensers (photo at right) 


trical power, water and lube costs also 
favor this central plant. 

e Flexibility. With over 100 stores of 
different sizes and varying cooling 
needs, the arrangement is, in effect, 
tailormade to the requirements of each. 
With some Northland Center tenants 
staying open longer than others and 
leases changing hands, metered chilled 
water—as an optional feature—becomes 
even more attractive. 

e Architecture. An important consid- 
eration in planning Northland was the 
eye-catching effect of colonnade walks, 
terraces and malls. The remotely lo- 
cated combination refrigeration-boiler 
plant supplies important power serv- 
ices without marring the architectural 
setting. It also saves floor space. 

Planning for the future played a key 
role in engineering the Northland proj- 
ect. The power plant itself can house 
additional refrigeration capacity with- 
out further construction. 

Present capacity includes two 1800- 
ton chillers that serve the entire center. 
Each machine chills 2880-gpm water 
from 55 to 40 F. Condenser-water flow 
at this load is 5400 gpm, at 85-F inlet 
temperature. Heart of each 1800-ton 
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system is two 900-ton centrifugal com- 
pressors, coupled to a common chiller 
and condenser. 

To meet future loads, a 24,000-gpm 
cooling tower supplies condenser water. 
But the tower is only cooling between 
10,000 and 12,000 gpm right now. 

Chilled water circulates through an 
underground system of cast-iron pipe 
that varies from 30- to 8-inch diameter. 
Maximum flow rate from three chilled- 
water pumps at the power plant is 
6000 gpm. With a two-to-one ratio of 
condenser to chilled water, two 3000- 
gpm and one 6000-gpm condenser 
pumps can supply up to 12,000 gpm. 
Head on condenser pumps is 27 feet; 
on chilled-water pumps, 185 feet. 

Machine loading. At a central panel 
in the plant, one man loads the re- 
frigeration machines, operates auxil- 
iaries. He loads the compressors man- 
ually, through pneumatic bleed-port 
valves, which actuate a series of air 
motors. Operating by linkage, the air 
motors energize suction dampers be- 
tween compressors and chillers. 

A recorder-indicator guides load-ca- 
pacity demand. It registers temperature 
difference on a 0- to 15-F scale. Opera- 


tor always knows chilled-water-supply- 
line temperature, 39 F. If temperature 
difference is 7 F, as shown by the 
recorder-indicator, then chilled-water- 
return line is 46 F. If temperature 
difference hits maximum—15 F—opera- 
tor boosts load on the compressors by 
further opening their suctions. 

Metering chilled water. Present 
chilled-water charge to tenants is 40c 
a therm (100,000 Btu). Therm meter 
—a combination flow-and-temperature 
instrument—measures heat difference 
in the two lines that supply and return 
chilled water to each tenant’s air-han- 
dling unit. 

Rates, like those for steam, are grad- 
uated according to use. They’re based 
on the production cost plus a percent- 
age fee. This fee includes proportion 
of cost needed to amortize the central 
refrigeration plant. But it’s strictly on 
a break-even basis as far as the Cen- 
ter’s management is concerned. 

During cooling season, total load has 
averaged 341,000 therms per month. 
Outside air handles off-season cooling. 
It’s pulled directly into the tenant’s 
air-handling unit by motor-driven fans. 

—Courtesy, Carrier Corporation 
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COMPOUND TURBINE drives 

192-mw main and 12.5- 
mw auxiliary generator on 
same shaft. Reheat unit 
has 8 extraction points for 
feedwater heating. Hydro- 
gen inner-cools hollow field 
conductors in main genera- 
tor, but conventionally cools 
two stator windings 


Burlington No. 7 ups system to 2.1-million kw 


New 200-mw turbine of Public Service Electric 
and Gas Co (N. J.) costs about $31.5 million, 
uses 2350-psig 1100/1050-F steam condition 


OUTDOOR STEAM GENERATOR for Unit 7 has pressurized CENTRAL CONTROL ROOM for Unit 7 features miniature panel 
furnace and uses flue-gas recirculation for control of steam units arranged on a curved console. Television screens show 
temperature and high-load slagging. Induced-draft fans are combustion conditions in boiler furnace. Recording instru- 
used only in emergency. Precipitator stands on two levels ments stand on panels in wings of control room, not shown 


102 ENGINEERING AND MANAGEMENT SECTION * POWER * JUNE 1956 


; f 


CompLetinc Buruincton UNit 7 in 
1955 raised the PSE&G system capac- 
ity to 2,104,300 kw to meet an annual 
peak load of 2,036,600 kw. The new 
semi-outdoor unit supplements the ca- 
pacity of the existing indoor plant. A 
single reheat steam generator supplies 
the 200-mw reheat turbine. 

Control room for the unit stands on 
the turbine floor next to both turbine 
and boiler. Practically no ties, elec- 
trical or mechanical, connect the new 
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COAL AND OiJL BURNERS of steam generator stand on four 
levels, three shown. Three steam leads pass through floor in 
front of burner panel. Of five coal silos, bottoms of two stand 
at sides; each of five coal silos feeds one of five pulverizers 
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Space 
along- 


unit and the existing station. 
limitations placed the boiler 
side the turbine. 

Coal pulverizers stand in front of 
boiler to give the shortest piping runs 
to burners in the boiler front. Feeders 
of all pulverizers can be reached from 


one platform. Boiler casing encloses 
the boiler drum, which has a housing 
on each end. Furnace bottom is en- 
closed by walls. 

Pumps. Three boiler feed pumps 


BOILER FEED PUMPS, each 
paired electrically with one 
of three condensate pumps 
to prevent damage from ac- 
cidental loss of suction. 
Two pumps can carry full 
unit load. Suction tempera- 
tures run about 400 F, pres- 
sure must be maintained 
above 250-psig level 


and three conaensate pumps serve tne 
new unit. Electrical pairing of one 
condensate pump with one feed pump 
through a common starting switch 
makes each of the three pairs start and 
stop together. This prevents low boiler- 
feed suction pressure, which may dam- 
age the pump. With water tempera- 
tures about 400 F, any drop below 250 
psig in suction may damage the pump 
within a few seconds’ time. 

More on next p-ge 


SWING-BOOM CONVEYOR can place 25,000 tons of coal in 
kidney-shaped pile 60 ft high. Three hoppers below grade un- 
der ridge of pile can reclaim 4500 tons. New outdoor boiler 
of Unit 7 stands at far left of existing indoor boiler units 
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BURLINGTON,7 continued 


Steam generator. High-temperature 
stage of the superheater, at the furnace 
exit, has pendant tubes arranged in 


Main 
1746 Aux gen 


10.4 mw 


platens widely spaced. These take ad- §& 
vantage of radiant heat from the fur- 8 
nace and reduce fouling. This super- & 3 3 3 
heater stage alse has a closer-spaced 
pendant bank of convection tubes. 
The reheater and low-temperature “i 
stage of the superheater stand in paral- + eas 
lel in the gas passage with the super- !9 — 
heater in two sections, one on each side iS Risis 
of the reheater. Dampers regulate the & 8 8 Lis = 
The gas-recirculation fan takes part H Xi, 4 : 
of the flue gas entering the economizer ' ; 
and delivers it to two levels of furnace ! tan 7h 
ports above the burners. Upper level 4 No. 71 idrain' 
provides tempering gas at full load to i a 
506./F 465.0F 329.3 F 2B3.1F 2751F 235.8F 193.5 F 105.0F 


provides additional gas to boost steam 
temperature at low loads. Spray de- 


superheaters give additional control. 8700 Btu. 


STEAM-GENERATING EQUIPMENT: 

1,225,000 Ib per hr continuous; 1,350,000 Ib per hr for 4 hr; 2700- 
psig drum; 2389 psig superheater outlet, 1100/1050 F temp; natural 
circulation, pressurized furnace, reheat, 20 coal burners and 20 oil 
burners on 4 levels, flue-gas recirculation, continuous slag discharge, 
furnace 48x23 ft, waterwall divider, economizer, 2 regenerative air 
heaters, soot blowers: 18 wall, 28 retractable, 8 rotary; 2 and 2% in. 
waterwall tubes; overall efficiency at full load, 91.17% 


Pressurized, 174% tons per te each 

206,000 cfm at 100 F and 41-in. water-pressure discharge 

F-d fan hydraulic couplings, 2 ............000: American Blower Corp 


Induced-draft fans, 2 (Sturtevant Div)...Westinghouse Electric Corp 
312,000 cfm at 305 F and 24.5 in. water, for emergency only 


175,000 cfm at 8.5 F and 15.75 in. water 


Combined mechanical ond electrical, double deck, 600,000 cfm at 300 F, 
97% efficiency 


Dust-conveyor system Co 
Automatic, sequential, pneumatic, 20 tons pos hr 


Water-filled ash hoppers, hydraulic refuse handling to settling area 
by jet pumps 
Coal-supply belt conveyors Hewitt-Robins, Inc 
Coal-supply Redler conveyors Stephens-Adamson Mfg Co 
Single-belt and duplicate-flight conveyor systems to new 50-ton stor- 
age silo at each pulverizer, weightometers, supply from ground storage, 
100 tons per hr, automatic control 


POWER-GENERATING EQUIPMENT: 


Turbine-generator, 1 ........... seee.+eee+Westinghouse Electric Corp 
200-mw turbine; 192-mw main generator, 226.47 mva, 0.85 pf, 13,800 v, 
45-psig Hs press., direct conductor cooling of field coils; 12.5 mw 
auxiliary generator, 15,635 kva, 0.8 pf, 4160 v, air cooled, direct 
connected; 2350 psig, 1100-F main steam, 1050-F reheat, 1.5 in. Hg 
abs, 8 extraction 

Condensers, 1 .. .++..Worthington Corp 
Surface, 80, 000 pes ft, "30-ft Y%-in. OD No. 18 BWG admiralty tubes; 
Muntz metal tube sheets; single pass; divided waterbox deaerating 
hotwell 

Vacuum pumps, 2 ........ 


.Kinney Mfg Div, New York Air Brake Co 


Rotary-plunger type, motor driven, 400 rpm 


104 


PRINCIPAL POWER-PLANT EQUIPMENT 
Burlington Generating Station, Unit 7—Public Service Electric and Gas Co, Burlington, N. J. 
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HEAT-BALANCE CYCLE, Unit 7, at 185-mw gross output produces net kwhr for 
Independent unit circuit deaerates cycle water in main surface condenser 


Circulating-water pumps, 2 Worthington Corp 


Vertical, mixed flow, 65,000 gpm - 15-ft head 


FEEDWATER SYSTEM: 


Feedwater heaters, 8 .. Foster Wheeler Corp 
Closed, U-tube, 2-hp vertical, 2 I-p vertical, 4 1-p horizontal in 2 shells 
in condenser neck; 4 I-p drain coolers: 3 vertical, 1 horizontal 

Condensate pumps, 3 ....... Worthington Corp 
Vertical, 5 stage, 1150 rpm, 662,500 lb per hr at 537-psig head 

Barrel type, horizontal, 9 stage, 3600 rpm, 600,000 Ib per hr at 2436- 
psig total head, 400-F suction temp, 3465 rpm, 3000-hp constant-speed 
motor drives 

Feed-pump hydraulic couplings .+.«++-American Blower Corp 

Piping M W Kellogg Co 
Main steam: 18/8 columbium stabilized stainless-steel pipes, 
ASTM A-312, TP 347, 10%4-in. OD, 15%-in. wall seamless 
Hot reheat steam: two 2% chrome, 1 moly-steel pipes, 18-in. OD 
1 5/16-in. wall 
Cold. reheat steam: one carbon steel pipe, 24-in. OD, schedule 60 
ASTM A-106 Gr B, splitting into two carbon-steel pipes, 18-in. 
schedule 60, ASTM A-106 Gr B 


ELECTRICAL EQUIPMENT: 


Main power transformers, 2 ............. Westinghouse Electric Corp 
130,000 kva, 138 grd Y—13.8 kv, 3 phase 


Oilostatic pipe-type cable, eight 1000 MCM conductors per phase 
in four 3-phase pipes, 6000 amp total, 23 kv 


Lightning arresters ...Westinghouse Electric Corp 
15 kv on generator terminals 

Transformer high-voltage leads, 2 ................05. The Okonite Co 

Auxiliary power transformer, 1 .............. Allis-Chalmers Mfg Co 
9000 kva, 27.72—4.37 grd Y 


Isolated phase bus, 3000 amp, 7.5 kv, from auxiliary generator; non- 
Segregated phase bus, metal enclosed, 3000 amp, 5 kv, from auxil- 
iary-power transformer 


Auxiliary-power switchgear ................ I-T-E Circuit Breaker Co 
5 kv, indoor, metalclad 

Auxiliary-power centers ................-- Westinghouse Electric Corp 
440- and 220-v indoor 
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Flash steam from saturated water 


CHART will speed up the job 
of sizing flash tanks and steam accumu- 
lators. Suppose you have water thor- 
oughly heated under 200-psia pressure 
in an accumulator. When you drop the 
pressure to 100 psia how much steam 
can you flash from each cubic foot of 
the original water charge? 

Find 200 psia on the horizontal scale 
and read upward until you intersect 
the 100-psia reduced-pressure curve. 


Read across to the left-hand scale and 
find 3.5 lb of 100-psia steam per cu ft 
of original water charge at 200 psia. 
If pressure were dropped to 40 psia, 
each cubic foot of water would flash 
off 6.95 lb of 40-psia steam. 
This curve was figured from the 
steam tables. Let’s take the example 
cited. Enthalpy of 200-psia water = 
355.4 Btu per lb; of 100 psia-water 
= 298.4 Btu. Difference available for 


vaporization = 355.4 — 298.4 = 57 Btu 
per lb. Enthalpy of vaporization at 
100 psia = 888.8 Btu per lb. Steam 
flashed = 57/888.8 = 0.0642 lb per lb 
water. Since specific volume of water 
at 200 psia is 0.01839 cu ft per lb, the 
steam flashed = 0.0642/0.01839 = 
3.49 lb per cu ft; compared with 3.5 
lb from the chart. 


Paut D Hosson State College, Pa. 
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Gibbs & Hill, Inc. 


Consulting Engineers 


A modern tile building, a 
pneumatic ash conveying 
system with railroad stor- 
age silo for flyash, and a 
modern coal crusher ele- 
vator and conveyor system 
are a part of the mod- 
ernization of Pennsylva- 
nia Railroad Company's 
Juniata Shops Power Plant 
at Altoona, Pa. 


Three 60,000 lh/br. complete Riley units operating 
be at 600 psig, 675F were installed with auxiliaries and 
generating equipment during modernization without 
interruption to plant steam flow. They replace eight 
old units and have an efficiency rate over 85%. 


Riley Traveling Grate Spreader Stokers with Riley 
Hydraulic Drives have a constant grate speed from 
zero to full load. Riley overthrow feeders feature dust 
tight and self-lubricating feeding mechanisms. 


RILEY designs, engineers, manufactures and erects complete steam generating 
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Another POWER MODERNIZATION AWARD 
featuring RILEY Steam Generating Equipment. 


"MODERNIZATION 


Pennsylvania Railroad Modernized its 
Juniata Shops Power Plant 


resulting in 


e 40% more steam 

@ 41.6% higher efficiency 

@ A net boiler investment 
of 2.5 mills per btu. 

@ A net annual return of 
20% on investment 


_ 


As a result of an exceptionally well planned 
modernization program Pennsylvania Railroad Com- 
a fe Juniata Shops at Altoona, Pa. now has a 
modern Tae operating at 41.6% increased effici- 
ency, with 40% more steam, and with exceptionally 
low-cost electrical generation; adding these advan- 
tages to savings in shop manhours and operating 
labor and lower maintenance, the net annual return 
on the cost of this modernization amounts to 20%: 
a half million dollars per year — enough to pay 
for the entire modernization program in five years. 


A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs, - 


WORCESTER, MASSACHUSETTS 


Sales Offices: Worcester, New York, Philadelphia, Buffalo, Wesinaien, 

Pittsburgh, Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New 

Orleans, Atlanta, St. Louis, Kansas City, St. Paul, Houston, Denver, 
Salt Lake City, Los Angeles, San Francisco, Portland, Seattle. 


Riley Stoker Corporation equipment has played 
an important ~~ in modernization programs such 


as this. Out of twelve companies winning POWER 
awards for modernization of steam power facilities 
in 1955, five featured Riley Boiler Units and Fuel 
Burning se . . . and each of these Riley 
customers had unique programs requiring close 
cooperation between Riley, the customer, and its 
consulting engineer. This outstanding record is 
— of the high quality and dependability of 

iley equipment, and of Riley’s ability to provide 
the skilled engineering and other services needed 


for a successful modernization program. 


POWER MODERNIZATION AWARD WINNERS WITH RILEY 

STEAM GENERATING AND FUEL BURNING EQUIPMENT 

Carbide & Carbon Chemicals Co. Western Electric Co, 
lowa-Illinois Gas & Electric Co. Garlock Packing Co. 
Bendix Aviation Corporation The Flintkote Co. 


A FEW OTHER COMPANIES THAT HAVE MODERNIZED WITH 
RILEY STEAM GENERATING AND FUEL BURNING EQUIPMENT 


Hawaiian Commercial & Sugar Co. U. S. Rubber Co. 
Champion Paper & Fibre Company Kennecott Copper 
A & P Corrugated Box Company Container Corp. 
Hollingsworth & Whitney Kellogg Company 
Colorado Fuel & Iron Company Masonite Corp. 
Gaylord Container Corporation White Motor Co. 
Thomas A. Edison, Inc. Stokely Foods 
Continental Can Company Carrier Corp. 


units for Public Utility Central Stations and Industrial Power and Heating Plants 
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A—No. . 350 WSP 550F, 1000 WOG 
B— No. : 300 WSP 550F, 600 WOG 
C —No. 200 WSP 550F, 400 WOG 
D—No. 150 WSP 500F, 300 WOG 
E — “500 Brinell” Stainless Steel Plug Type Seat and Disc 


Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages. of these valves include: 


* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire- 
drawing to a minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 


© Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 


For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 Ib. 200 Ib. 300 Ib. 350 Ib. 


* Oversize Stems, made of high tensile strength silicon- 
bronze, assure long life. 


® Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 


* Bodies, made of Composition M bronze (ASTM 
B61), have ample wall thickness to provide high 
safety factor. 


* Patented Handwheels are air-cooled and designed 
with a “finger-fit grip.”” Makes turning easy even 
when wearing greasy gloves. 


© Identification Plates secured by lock-washer under 
stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


60 East 42nd Street, New York 17, New York 


SUBSIDIARIES: steet PRODUCTS CO. CONOFLOW CORPORATION © M&H VALVE & FITTINGS CO. 


SOUTHWEST FABRICATING & WELDING CO., INC. 


WALWORTH COMPANY OF CANADA, LTD. 
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SUPERVISORY MEETINGS like this, conducted by the author, 


at left, add up to... 


By ERVIN SELTZER 

Industrial Engineer Manager 
Exide Industrial Division 

The Electric Storage Battery Co 


Editor’s note: Fourth in a series. 
See “Selecting plant personnel,” 
Power, Dec 1954, pp 125-127; 
“Selecting maintenance men,” 
June 1955, pp 117-119; “Aptitude 
tests,” Sept 1955, pp 107-109. 
More personnel articles coming. 


B® THE DICTIONARY defines team as 
“two or more beasts of burden har- 
nessed together.” This meaning of team 
is accurate for maintenance people but 
it leaves out the whip they always get. 
Plant engineers and maintenance su- 
pervisors can easily prove they are 
“more sinned against than sinning” in 
a managerial sense. Let’s explore what 
the maintenance supervisor can do. 

To get a department to work as a 
team, you must create a team climate. 
But let’s see what people you are try- 
ing to influence. There are three 
groups, each with its own special prob- 
lems. 

First, the maintenance worker rep- 
resents about five percent of the plant 
population. He often costs over a 
nickel out of each dollar of plant ex- 
pense. Mostly, he is a skilled jour- 


Maintenance teamwork 


neyman. Because of his job he’s likely 
to be one of the first to realize how 
idiotic many management decisions are. 

Second come maintenance supervis- 
ors, trade foremen and master mechan- 
ics. They have a college or skilled- 
journeyman background—also, a grad- 
uate degree in sensing whether equip- 
ment needs surgery or another aspirin 
to pull it through. 

Third are your customers, manufac- 
turing-department supervisors and su- 
perintendents. They are skilled also: 
skilled moaners, penny-pinching groan- 
ers and tomato throwers. 

To keep this trio of interests happy 
and productive, you have yourself. You 
must add up all variables: late deliv- 
eries, union problems, production de- 
mands, starved budgets, cantankerous 
equipment, etc, and keep the shop run- 
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PLANT LIBRARY is well-stock 


ed with technical magazines and books. This important 


é 


asset keeps maintenance people up to date and cuts down on outdated practices 


ning. Politics is “the art of the pos- 
sible.” Maintenance is the art of the 
impossible! 

Here’s a check list for deciding how 
good a Knute Rockne you are. Why 
not rate yourself? 

Eat, drink and be merry. Do your 
maintenance men know each night be- 
fore going home what they will do 
next day? If not, is it so tough to tell 
them? Couldn’t you do so in most 
cases? The worst feature of my army 
life was to have upper echelons hand 
me plans in one-hour “bites.” Psycho- 
logically it was tough to adjust so 
quickly. Advance notice may demand 
more thinking and planning by super- 
visors and group leaders. Would this 
hurt? It gives each man a feeling of 
belonging to the team if he knows a 

plan in advance. 

Is life a treadmill? Does each man 
know how long his part of a job should 
take? Why not? You had to estimate 
it. Why not give him a goal? You 
may not want to set formal time stand- 
ards, but even a poor estimate is better 
than none. A man runs faster when 
told it’s a 100-yard dash. Some may 
say their union is “sensitive” to such 
estimates. But if you explain that 
scheduling is the reason, I doubt if 
the most suspicious shop steward will 
oppose it. 

Setting a goal makes a job easier 
and more satisfactory for workers. It 
opens doors to discuss how to improve 
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methods, reduce work and find why 
the job has to be done. 

Rat race? Does your maintenance 
man think what he is doing is worth- 
while? If not, he may not feel like 
carrying the ball. 

Some supervisors may not know how 
their men feel. You’d better find out 
what they think and why. You don’t 
have to be a psychiatrist to understand 
some of the reasons why your staff may 
act frustrated and apathetic. Do they 
have recurring repair jobs? Do they 
keep fixing the same old part, keep 
replacing the same bearing, the same 
belts, long after their time? If so, it 
may be that as coach, you have not 
been dramatic enough in trying to edu- 
cate your customers in the manufac- 
turing departments. The apathetic, 
listless man is a poor candidate for 
a staff that will keep your complicated 
automation plant of the future running. 

Remember the depression. Is your 
worker worried about job security? 
If so, you might be paying for stretch- 
out, featherbedding, early quitting, late 
starts, super-long reliefs, etc. This 
condition may be beyond the mainte- 
nance supervisor. If it exists, you must 
satisfy yourself as to its extent. Ex- 
plain it in technicolor to your com- 
pany, and yell for help. You can show 
your men you are preparing to meet 
the world of tomorrow with tomorrow’s 
tools. See that they are trained to 
repair and service the new electronic 
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TEAMWORK continued 


controls, the new instruments, the dc 
drives, and new machine tools that are 
coming. 

Is ignorance bliss? Is every man in 
your department a well-qualified jour- 
neyman machinist, sheet-metal worker, 
plumber, electrician? Have you an 
inventory of skill levels in your main- 
tenance department? For each man, 
in each trade, list things you want him 
to know: layout, blueprint reading, 
bench work, lathe, etc. 

Give a rating on how he stands in 
each category. Difference between what 
he is and what you want represents 
your training problem. Then make a 
plan to satisfy the deficiency. Get your 
union to help. Most men appreciate 
a program that’s aimed to improve 
them. Don’t hurt a man’s pride—ex- 
plain how much better his work could 
be and why it’s important to him and 
to you. Think how your department 
could function if every man were a 
well-qualified journeyman. 

Look, ma, no hands! Can your men 
get proper recognition? Everyone 
wants some. Often you can’t do any- 
thing wage-wise for your people, much 
as the} may deserve it. We often neg- 
lect the nonmonetary rewards we can 
give. We feel these rewards are in- 
ferior to money. The army gave me a 
good-conduct medal, even though I may 
have been a marginal case. A man likes 
the idea that his good work is written 
down, filed with his personal records. 
Send a note to your plant newspaper 
or post one on the department bulletin 
board and tell the man himself. Rec- 
ognition of a good suggestion usually 
gets another. Why not give it a try? 


PLANT ENGINEER discusses a repair job 
with the general maintenance foreman 
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Every man a king? Do your men 
feel they, have a chance for advance- 
ment? Every man can’t be a king, but 


your men need to feel they can advance 
and grow. Do they all know what qual- 
ities your company is looking for when 
it hires new supervisors? Can you help 
them qualify for such a job? Is your 
training good enough so you don’t have 
to go outside to replace maintenance 
supervisors? When someone is pro- 
moted, do you check the choice with 
runners-up—in a constructive way— 
and give them some insight into how 
they can qualify next time? 

Oh, promise me. Can your depart- 
ment meet all its promises? This ques- 
tion sounds simple. You might say you 
do well, taking into account all you 
put up with. But consider what an- 
swer the first-line manufacturing su- 
pervisors might make. Do they know 
when a job will be done? I know a 
maintenance supervisor who’s been in 
business over 25 years. He has yet to 
see a maintenance request that isn’t 
marked “soon as possible.” Why do 
factory people act like that? Maybe 
without expediting, they never can find 
out when a job will be completed and 
it’s seldom done when promised. Re- 
viewing actual service status on small 
orders may be fruitful for your sched- 
uling system. And aside from service 
improvement—there are terrific team 
dividends when the men have a beat- 
the-promise attitude. 


It’s only money! Does everyone 


know what the job costs? You? Fac- 
tory supervisor? Your maintenance su- 
pervisor? The worker? Often all par- 
ties to maintenance work act as though 


maintenance de- 
partment, helps make the work lighter 


MODERN EQUIPMENT, 
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PROGRESS CHART is used by general maintenance foreman to schedule work, keep 
Here machine-shop foreman gives information on job progress 


track of progress. 


the transaction is being carried on by 
a women’s fancy specialty shop—the 
whole thing is on a “charge account” 
basis. So it’s crude and vulgar to talk 
money. I prefer the supermarket 
where everything is priced—all is cash 
and carry! It makes for a more realis- 
tic approach to the purchase. 

Grapevine problem? Does informa- 
tion circulate freely? This means two- 
way info—it’s not enough that your 
loud-speaker function; your hearing 
aid should also be turned on. Do your 
men know what’s coming in the next 
quarter, for the company—for your 
department? Do they know of depart- 
mental moves, equipment movements, 
major manufacturing-schedule changes? 
Your sweeper is passing on to them 
more or less accurate tidbits on these 
topics. You should get it to the men 
before he does. 

Bigger challenge is to learn what 
the sweeper is trying to tell you. Uni- 
versities and researchers have tackled 
the problem of finding out what the 
sweeper is thinking. They’ve come up 
with this startling answer: “Just ask 
him!” It’s that simple. 

Maintaining flying saucers. Do your 
supervisors and men know what is 
going on in their kind of work? It’s 
amazing how much literature and in- 
formation there is on the care and 
feeding of machinery. Yet we in main- 
tenance are often provincial in our out- 
look; our interest in how others are 
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doing the same job is narrow. We are 
fearful about pulling the window 
shades up and letting a stranger see 
inside. Take magazines. You all know 
the maintenance supervisor who has a 
complete file dating back to 1925—yet 
his journeymen never read a copy. If 
the maintenance journeyman is the 
aristocrat of industry, the hope of the 
future, let’s give him a chance to read 
and discuss the ads and articles. 

Do you ever send your journeymen 
to technical meetings? Or to mainte- 
nance shows? It might give them a 
new idea of their status in the eyes of 
the company, or in the eyes of their 
family and their fellows. If followed 
with discrimination, and at a retail 
pace—it may help you sell some new 
standards of performance. 

In a way, management must com- 
pete for a larger and more constructive 
place in the daydreams of its hourly 
workers (and salaried too!). Now, 
you’ve got some tough competition: 
vivid memories of past wrongs received 
from the company, fairly vivid family 
and financial problems. So it takes a 
positive approach to get them to tune 
in on your channel. 

Consider sending supervisors to reg- 
ular monthly technical meetings with 
other industrial maintenance supervis- 
ors from the area. In Philadelphia, un- 
der the auspices of Society for Ad- 
vancement of Management (SAM) a 

(Continued on page 198) 
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OPERATORS’ 
NOTEBOOK 


Heater ump | 
Suxner M Circulating line 
Discharge / Suction _Pressure\ regulator 

strainers 


Suction strainer 
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Steam turbine 


bi 


BASIC SYSTEM has only the equipment you need in moving DUPLEX SYSTEM has a spare of each important piece of equip- 
oil from storage tank to burners, to raise oil temperature, pres- ment needed for standby service in emergency. Adjustment 
sure. Heart of system is a pump, usually buried below floor diaphragm valve regulates fuel-oil pressure to burners auto- 
surface. This pump handles pressures up to 150 psi at 120 F. matically. Here pump handles pressures up to 350 psi at 120 
Use this hookup only where forced shutdowns won’t affect pro- to 130 F. One pump is driven by motor, the other by steam 
duction as there is only one fuel-oil pump in system—no spare turbine to prevent shutdown in case of electric power failure 


Rotary pump is ideal for fuel 


® CHANCES ARE that you burn No. 6 
(bunker C) fuel oil in your plant. Be- 
cause this oil is slow flowing at normal 
temperatures, your piping must be 
right. Then the oil, to burn, has to be 
delivered to the burner at a high enough 
pressure for correct atomization. 

Operating characteristic of the ro- 
tary pump shown makes this type ideal 
for fuel-oil service. Reason is it com- 
bines the rotary motion of a centrifu- 
gal pump with the positive-pressure 
features of a reciprocating pump. Be- 
cause of positive displacement, the ro- 
tary pump delivers a given quantity of 
fluid with each revolution. This is im- 
portant for fuel oil service. 

While only the rotary screw-type is 
shown here, there are six basic types 
of rotary pumps. This screw-type per- 
mits higher rotative speeds because of 
lower fluid speeds of its axial-flow 


characteristic. Six basic rotary types Guard against air leaks in the sys- supply tank. That prevents vapor lock 
are: screw, gear, vane, cam and piston, tem. These are from improper pipe from excessive suction lift. Air leaks 
shuttle block, multiple piston. joints in suction lines, valve packing are critical in these systems and cause 


In your fuel-oil system you also need or strainers. When running pump un- cavitation. Piping systems shown for 
strainers, stop checks, relief valves, der negative pressure, air leaks are various types of installations will help 


control valves and the other devices especially troublesome. you get started on the right track. 
shown. They are needed to make your If you have a suction lift, place this —Courtesy, De Laval Steam Turbine 
system self-operative and reliable. pump as close as possible to the fuel- Company, Trenton, N. J. 
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High-pressure heaters 


4 | | | Discharge 


Byposs at 


H-P SYSTEM with recirculation keeps constant pressure at 
burners by actuated control valve. Higher pressures are for 
wide-range burners. Pumps handle up to 1150 psi at 220 F. 
Inlet-oil temperature to pump varies with recirculation, depends 
on quantity of oil burned. Temperature of oil goes up as more 
fuel oil circulates—goes down as oil recirculation goes down 


Flow control 


fuel-oil service will save you $$$ 


BY STEVE ELONKA, Associate Editor 


Pal Control valve 


Bypass. Burner 
return 

C) 
From tank \_)«-Strainers FUEL-OIL PUMPS To burners 


bad 


AUXILIARY START-UP SYSTEM is for No. 2 fuel oil. Because 
No. 2 grade oil has a low flash point, heaters are not needed 
in this system. Hookup is only for initial start-ups or for good- 
insurance start-ups after forced shutdowns. You can also use 
a hookup like this for an oil-burning start-up system in your 
pulverized-coal-burning installation. One pump may be enough 


. 10 tank 

From burners 
Pressure regulator 

i : To To burners 
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MODIFIED H-P SYSTEM for wide-range 
service uses I-p pumps on suction side 
of heaters, h-p pumps on the discharge 
side. Then you can use all I-p heaters. 
L-p pumps are larger so h-p pumps won't 


From tank 
LOW-PRESSURE PUMPS HEATERS 


HIGH-PRESSURE PUMPS 


j starve. Thus you have positive pressure 
on the inlet side of h-p pumps. These 
h-p pumps send the oil directly to the 

cee hil wide-range burners on the boiler fronts 


To No, 2 boiler burners 


To No.! boiler burners 
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LARGE-CAPACITY SYSTEM has large 
storage tanks above ground (usually) 
some distance from burners. Transfer 
pump is needed to move oil to a small 
24-hour-capacity day tank, usually be- 
low ground. L-p pumps in the burner 
service-system handle pressures up to 
250 psi at 120 to 130 F. H-p pumps 
work 900 to 1150 psi at 200 to 220 F 
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DIESELS & GAS ENGINES 


How ALCOA maintains a 220-engine plant 


By HOWARD KEEFER, 


b> IN THE PAST SIX YEARS we've achieved 
much success in our maintenance goals 
at the power-generating plant of the 
Aluminum Company of America, Point 
Comfort, Texas.* This plant has 220 
gas engines of a special radial design, 
housed in six buildings. Total rating 
of these engines is 415,000 hp. They 
are direct-coupled to dc generators 
rated at 310,000 kw. For further de- 
tails, see Power, July 1950, pp 76-81. 

Principles followed in our mainte- 
nance are (1) a strict schedule of 
planned preventive maintenance on all 
equipment (2) close co-ordination be- 
tween maintenance and operating per- 
sonnel and (3) recognition of the im- 
portance of maintenance in all designs, 
every effort being made to provide a 
simple installation. 

Maintenance personnel are on the 
day shift only, Monday through Friday. 
No other shift or weekend maintenance 
people are provided. Shift operating 
personnel do not perform any mainte- 
nance work. 


114 


Power Superintendent, Aluminum Company of America, Point Comfort, Texas 


In a typical powerhouse containing 
40 engines, 37 are in normal operation, 
one is a spare and two are down for 
routine maintenance. Each _ engine 
operates as a complete unit, having its 
independent auxiliaries. 

Planned preventive maintenance, to- 
gether with scheduled equipment out- 
ages, is a must in a plant of this type. 
A unit-type installation, together with 
interchangeability of equipment, made 
it relatively simple to set up all items 
on a definite preventive schedule. This 
schedule is tailored to the actual needs 
of the equipment. But it naturally 
revolves around the major items—the 
engine proper and the generator. Strict 
adherence to the routine schedule is 
demanded; other work may be post- 
poned, but the routine maintenance 
must continue. 

Present program is based on sched- 
uled outages at definite time intervals 
and is divided into two phases: (1) 


*Based on a paper presented before Oil and Gas Power 
Conference of ASME, New Orleans, La., April 4, 1956. 
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a routine scheduled outage for minor 
maintenance and control - equipment 
check (2) a scheduled outage for 
major maintenance and overhaul. 

First phase is set up for an electric- 
generator and switchgear inspection 
every four months, and a mechanical 
inspection of the engine every 12 
months. A one-shift outage per unit 
is involved in the electrical check, and 
a 2-shift outage per unit in the me- 
chanical check. The work is progres- 
sively scheduled so workmen can move 
from one unit to the adjacent one. 

Items checked in the 4-month rou- 
tine are: Blow and wipe generators; 
check and replace brushes as required; 
check operation of the engine and gen- 
erator shutdown devices; clean and 
check switchgear; clean building air- 
washer sumps; check oil-sump-tank 
baskets. 

12-month routine. Major mechani- 
cal items include: Change the spark 
plugs; check distributor points; check 
spark-plug resistors; clean carbon from 
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OPERATING FLOOR in one of the six 
buildings housing a total of 220 radial 
engines. Each unit has its own control 
panel and auxiliaries. Light atop panel 
shows if engine it controls is running 


exhaust ports; replace cylinder-head 
water hoses; overhaul governor; re- 
place gaskets as required; check en- 
gine overspeed; check entire ignition 
system using cathode-ray setup; lubri- 
cate oil-pump coupling; lubricate heat- 
exchanger fan-motor thrust bearing; 
lubricate auxiliary-motor bearings (3- 
year intervals only). 

Inspection covers on engine are 
pulled to inspect the rotating and re- 
ciprocating parts visually. Also, in- 
strument tubing is checked for loose- 
ness and leaks; cylinder lubricators 
are checked and all flange bolts tight- 
ened. Special check-off forms facilitate 
actual check of these items. 

Disassembly. Second phase of the 
maintenance program, involving disas- 
sembly of engine or generator, is based 
on years of operation, as follows. 

5-year intervals. Engine, down for 
a one-week period, is disassembled. 
Compression rings are replaced, bear- 
ings checked for wear or distress and 
general engine components checked. 
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MAINTENANCE MAN works on brushes of one of the 220 main gen- 
erators. Right care insures excellent performance between overhauls 


Other items checked are the cylinder 
bore, journal wear, cleanliness of oil 
passages, deposits in the cooling-water 
system, heat exchanger and associated 
piping. These parts are also checked 
for corrosion. Exterior of the engine- 
generator is painted. 

5- to 10-year intervals. Included are 
cleaning and reinsulating the generator 
armature and field, grinding and under- 
cutting the commutator, cleaning and 
reinsulating auxiliary motors, cleaning, 
inspecting and repacking auxiliary mo- 
tor bearings. 

Maintenance organization. A pro- 
gram like this is only as good as the 
persons administering it. At this plant, 
operating as well as maintenance per- 
sonnel are involved. Fortunately, both 
phases are under one authority so work 
orders, information, etc, are transmit- 
ted without the natural delays involved 
in passing between departments, and 
up and down levels of authority. This 
time element is extremely important 
because of the small reserve capacity. 


Naturally enough, there are non- 
scheduled jobs and shutdowns, as well 
as special projects, tests and other 
operations. Such work is initiated and 
performed on the basis of a special 
trouble-report form. 

This form is initiated by (1) shift 
operating foremen (2) staff engineers 
or (3) supervisors. All requests are 
directed to the operating superintend- 
ent, who makes arrangements for 
equipment availability and forwards 
the requests to the maintenance fore- 
man. After completion of the work 
the form is returned to the operating 
office and the request originator so a 
record of work performed can be tran- 
scribed to a permanent equipment log. 

Because the various manufacturers 
supplying equipment give excellent co- 
operation, many outstanding results 
have been achieved. All auxiliary 
equipment is motor-driven and equipped 
with antifriction bearings. Once every 
three years, these bearings are lubri- 

(Continued on page 208) 
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CONVEYOR LINES rise 77 ft to fill 100-ton storage bins on 


boiler-house roof. Dust collector 


is atop 


right-hand bin 


By GEORGE SCHNEIDER, V-P—Engineering, Dracco Corporation 


Coal moves over, under, around obstacles in 
enclosed dust-free system. This latest con- 
veyor gives big savings in fuel and labor costs, 


proves that... 


Airborne coal makes 
handling a breeze 


> Just stayinc within a budget keeps 
many a plant engineer hopping—to say 
nothing of cutting a big chunk from 
expenses. But engineers at Standard 
Forgings Corp, East Chicago, Indiana, 
took a long look at their coal-handling 
problem, saw important savings in a 
new approach. The $35,000 cut they 
made in annual operating costs would 
be welcome in any plant. 

The old coal-handling system became 
obsolete when plant steam supply was 
changed from a group of small boilers 
to four large units. Revamping the sys- 
tem would be a tough, costly business. 
The coal-receiving station, some dis- 
tance from the boiler house, should be 
kept if possible. It could be done—and 
this is how they did it. 
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POSITIVE-DISPLACEMENT blower supplies air at about 6 psi 


to move coal 300 ft from receiving station to boiler house 


Unit pulverizers for each of the four 
boilers replaced the central multi-pul- 
verizer station. The original coal-re- 
ceiving station was retained. Here, coal 
leaving the hopper cars is crushed to 
34-in. size, lessening handling, dust and 
storage problems. From the crusher, 
the coal passes through a rotary dis- 
charge lock into a 12-in. conveying line. 
Picked up by the air stream from a 
motor - driven positive - displacement 
blower, the coal travels some 300 ft to 
four 100-ton storage bins on the boiler- 
house roof. On one of the bins a multi- 
bag filter, equipped with suction fan, 
draws dust from all bins. Shaken at 
intervals, bags discharge into the bin 
below. Crushed coal is fed, at con- 
trolled rate, to the unit pulverizers. 
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An automatic pneumatic coal - han- 
dling system was a natural step for 
this forward-thinking plant. One of the 
early (1919) users of pulverized coal, 
the plant has progressed from a hetero- 
geneous assortment of 28 hand-fired 
boilers to the present four modern 
units. Capacity of about 170,000 lb per 
hr provides steam for hammers, produc- 
ing large steel forgings for heavy-duty 
equipment manufacturers. 

Choice of a new system required 
careful survey of (1) amount of coal 
needed (2) best way to crush and pul- 
verize (3) distance and height coal 
had to be moved (4) obstacles between 
unloading point and boilers (5) dust 
elimination and (6) labor costs. An- 
swers to these questions, plus com- 
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CONTROL PANEL has mimic conveying 
Lights show flow route, coal level in storage bins 


parison with mechanical-conveyor-sys- 
tem costs, pointed up the advantages of 
the pneumatic system. 

Most mechanical conveyors, belt or 
bucket, move materials in a straight 
line. Direction changes mean transfer 
points, create dust hazards and losses. 
But the Dracco system, designed for 
and installed at Standard Forgings 
Corp, runs under and around obstacles. 
Two buildings and a pair of railroad 
tracks lay between start and finish 
points. 

Entire system, from crusher to boil- 
ers, is dust-tight. The 12-in. conveying 
line runs underground from the un- 
loading shed, emerges alongside the 
boiler house. In the 110-ft above- 
ground horizontal run, remote - con- 
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DIVERTER GATES, by remote control, direct flow of coal to any 


storage bin above. Pipe bend shows concrete-filled wearing box 


lines. 


trolled diverter gates direct coal into 
vertical lines leading to the tops of 
100-ton storage bins. Total vertical 
rise, from beginning to end, is 77 ft. 
Long-radius bends take care of direc- 
tion changes. Each bend is backed by 
a concrete-filled wearing box. 
Maximum capacity of the system is 
30 tons per hr. At a 25-ton-per-hr rate, 
one man handles the required daily 
supply of coal in a single 8-hr shift. 
The old system was in continuous oper- 
ation 24 hr a day. Operator training 
is a matter of minutes. A central con- 
trol panel in the unloading shed has a 
graphic layout of the system on its 
face. Lights along mimic conveying 
lines show route of flow. Other lights, 
activated by bin-level indicators, show 
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PICK-UP POINT of system. Rotary discharge lock passes coal 
from crusher (not shown) to air stream in 12-in. conveying line 


which bin needs replenishing. Switches 
open and close the diverter gates. 

Pushbuttons in proper sequence con- 
trol steps of operation: Hopper to 
crusher, crusher, rotary discharge lock 
to conveying line, main blower, dust 
filter fan and bag shaker. 

Installing the system cost 60% less 
than a comparable all-mechanical con- 
veyor. Permitting use of lower-grade 
coal cuts fuel cost about one dollar 
per ton. Long-term maintenance costs 
will be low. One man operates the sys- 
tem, compared to the five men needed 
for the old one. Coal dust, an annoy- 
ing, costly and sometimes dangerous 
problem, is under control. Enclosed 
system also cuts personnel injury haz- 
ard. Forward planning paid off here. 


117 


mee 


Your boiler’'s summer lay-up: 


Will it mean rest or ruin? 


®& Breakpown of a heating boiler in 
the winter can be a dismal experience. 
Like a leaky roof, a bad boiler is no 
problem when the weather is fair and 
warm. But neglect always brings a day 
of reckoning—and the day is generally 
a mighty cold one. 

Shutting down a boiler at the end of 
a heating season means more than just 
pulling a switch, closing a couple of 
valves and forgetting the boiler until 
it’s needed again. But, too often, this 
is the pattern as proved by the hun- 
dreds of boilers that develop severe 
leakage every year. It extracts a bitter 
price, aside from discomfort, in repair 
parts and labor costs (usually over- 
time) just when the boiler is most 
needed. Not uncommon is total loss of 
a boiler with added costs sometimes of 
converting a swimming pool back to a 
boiler room. 

Summer-winter hookups keep _boil- 
ers in year-round service, lessen chance 
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of deterioration common to idle, neg- 
lected boilers. But continuous service, 
even if other boilers are available for 
standby, is no substitute for periodic 
“housecleaning” and inspection of each 
boiler. This costs little, doesn’t take 
much time per boiler, pays dividends 
in years of troublefree service. 

Corrosion, enemy Number One, eats 
away steel boilers, mild-steel parts of 
cast-iron boilers. Given time, this means 
real trouble. Waterside surfaces take 
a beating from acidity of slime-forming 
substances, noncondensable gases and 
dissolved oxygen. Fireside surfaces, 
particularly of coal-burning boilers, 
become coated with sulfur-bearing soot 
deposit. During idle periods, moisture 
in the air condenses on the cool boiler 
metal, combines with sulfur in the 
soot, forms damaging sulfuric acid. 
Hardest hit are areas of heavy soot 
concentrations. 

Scale deposit doesn’t normally pre- 


By ROBERT C BELLAS 
Assistant Editor 


sent much of a problem in heating 
boilers since they require little makeup. 
But if the boiler and return system 
aren’t leaktight, or if the blowoff 
(drain) is not used sparingly, in- 
creased makeup adds to possibility of 
scale formation. Deposited on crown 
sheet and in water legs of steel boilers, 
in bottoms of cast-iron boiler sections, 
it can mean severe local overheating, 
heavy damage. 

Protect boilers from the costly rav- 
ages of corrosion during idle periods 
by following a few simple rules: 

1. When the boiler is cool enough to 
touch comfortably, drain it and remove 
all washout plugs, manhole and hand- 
hole plates. With a hose, immediately 
wash the waterside to flush out all soft 
sludge and sediment. Knock or scrape 
loose any accumulation of hard scale, 
remove it as completely as possible. 

2. Brush, or scrape if necessary, soot 
deposits from the fireside surfaces, in- 
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These boilers have had it 


A costly indoor swimming pool 


cluding the tubes. Swab the surfaces 
with a neutral mineral oil, such as 
crankcase drainings. Clean the breech- 
ing. Remove and clean the smoke pipe. 
Clean all ashes, if any, from the fire- 
box. If grates are used, remove, clean 
and inspect them. Replace any that are 
warped or cracked. 

3. Inspect the entire boiler, including 
brickwork, burning equipment, acces- 
sories and controls. Give particular 
attention to condition of safety valve, 
pressure gage, water column and gage 
glass, low water-fuel cutoff. Make 
needed repair or replacement now. 
This is real insurance. 

Inspection laws of your city or state 
may cover your boiler. Thorough clean- 
ing is a must under these laws. It’s 
for your benefit. With fireside and 
waterside surfaces cleanly exposed, the 
inspector can detect potential trouble 
spots, if any. When your boiler is 
ready for layup, next step is choice of 
method. 

Wet storage is probably better if 
there’s no chance of freezing tempera- 
tures during the idle period. Do it 
like this: With the boiler valved off 
from the system and vented at the top, 
fill it nearly full with fresh water. 
Fire the boiler a short time—until 
water temperature is about 200 F. This 
will drive off most of the dissolved 
gases. Add caustic soda, about 3 lb 
per 1000 gal of water, and sodium sul- 
fite, about 114 lb per 100 gal of water. 
After the boiler cools to room tem- 
perature, add water until it overflows 
at the vent, then close the vent. Close 
all fireside openings. Now the boiler 
is all set and when needed will be in 
good condition. When the time comes, 
drain water to normal level and fire up. 

Dry storage is the right method if 


Corrosion—a boiler’s nightmare 


there’s any chance of freezing. It’s the 
better method, too, if the boiler room 
will be humid. Here’s how: Dry the 
boiler thoroughly by putting a small 
kerosene, or similar, stove in the fire- 
box, or building a small, slow wood 
fire. Do this carefully—just enough 
to dry the boiler. Too much heat can 
loosen tubes or cause more serious dam- 
age. When dry, put a desiccant (cal- 
cium chloride or quicklime) in water- 
tight trays. Use about 3 lb per 100 sq 
ft of boiler heating surface. Put half 
in the firebox and half on top of the 
tubes. Close all openings. Check the 
chemical about every six weeks. If it’s 
mushy, renew it. 

Prevent accidental firing by hanging 
a warning sign on the boiler front. 
Another tip: Using a boiler as an in- 
cinerator during idle periods, regard- 
less of storage method, is an invitation 
to trouble. 

Return to service of a dry boiler is 
simply a matter of removing the desic- 
cant, closing all waterside openings. 
Use new gaskets on manhole and hand- 
hole plates. Good idea is to replace 
washout plugs with short pipe nipples 
and caps. They’re easier to loosen at 
future inspections. Then fill boiler to 
normal level, add recommended amount 
of caustic soda and the boiler is ready 
to go. 

Proper alkalinity for boiler opera- 
tion is minimum pH value of 11.0. In 
terms of phenolphthalein alkalinity, 
this is roughly equal to 250 ppm. Con- 
ditioning the water is the best means 
of preventing waterside corrosion dur- 
ing service. Coupling this with good 
lay-up practice keeps both waterside 
and fireside free from attack. It’s in- 
expensive upkeep—and blocks expen- 
sive letdown or loss of your boiler. 
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To play it smart, do it this way 
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CHECKING OJL LEVEL in refrigeration compressors is an im- 
portant step. Be sure it’s done before charging the system 


FINAL OF TWO ARTICLES 


is easy, but... 


bm Last montTH we talked about refrigerant-leak testing 
(Power, May, pp 118-119). Now we’re ready to pull vac- 
uum and charge the system. 

But first a word of caution: In pulling vacuum on the 
system, don’t use your refrigeration compressor. It’s not 
built for such service. You risk serious damage by running 
it. An auxiliary vacuum pump, which is designed for almost 
perfect vacuum service, does the job. 


Pulling vacuum 


First, connect the vacuum pump, along with a dehydration 
indicator, sketch, facing page, to the back-seat ports of both 
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Pulling vacuum and charging 
refrigeration systems 


It takes the right hookup, careful attention to details. You can’t go wrong if 


you follow The Trane Company's newest guide 


"Windshield wiper" hose 


Glass tube 
approx ~ 


Rubber stopper 


Table of absolute _ 
Thermometer pressure (in. Hg) for temp ( F) 
(F) In Hg 
Temp 
Glass neon sign tube . 0488 
approx OD ~~». 10 
15 0806 
20 1028 
Linen or cotton 
sock sewed onto 25 1303 
thermometer bulb : 30 1645 
32 1802 
34 1955 
36 2117 
Distilled water ~ at 38 2293 
Rubber stopper ~ 40 2478 
1 42 2677 
2891 


“4 


VACUUM INDICATOR works on the wet-bulb principle. Indi- 
cator temperature must be 35 F or less before the vacuum is OK 


the compressor suction and liquid-charging valves. This 
hookup evacuates system’s high and low sides. 

Sketch, above, shows construction of the wet-bulb type of 
vacuum indicator. Ordinary dial vacuum gages aren’t usually 
graduated finely enough for small differences that you'll 
have to read when pulling vacuum. 

Wet-bulb indicator tells how much moisture is in the 
system. Wet-bulb temperature of 35 F or less comes close 
enough to perfect vacuum and insures a moisturefree system. 
To avoid trouble: Never open the vacuum indicator before 
the vacuum pump is operating. And make sure you've in- 
stalled a shut-off valve between the indicator and pump. 
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=| Refrigeration valve 
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Liquid charging 


valve 


Pressure 
~ 


Liquid line 


_ Liquid sight glass 
__ Suction line 


Refrigerant 
drum 


Dehydrator 


7 Woter-cooled condensing unit -/quid-line shutoff valve 


RECOMMENDED METHOD of hooking up 
the vacuum pump before charging system 


Then you'll be able to close off the indicator before shut- 
ting down pump. 

Before starting vacuum pump, crack compressor suction, 
discharge valves off their back seats. And, to remove mois- 
ture from oil, be sure oil is in the compressor crankcase 
when pulling vacuum. 

All stop valves—including solenoid stops—must be open. 
If the solenoid has no hand-operated stem, maintain cur- 
rent in the valves. 

Time you'll need to get below 35-F wet-bulb temperature 
varies with quantity of moisture and size of system. But 
failure to reach low vacuum may be due to one of these 
reasons: (1) Moisture in system. Continue operating pump 
until you get desired vacuum. (2) Inefficient vacuum pump. 
Cause may be pump leaks or contaminated oil. Valving 
off the system and operating the pump against the indi- 
cator shows up this condition. (3) A leak anywhere in the 
system. But, if you’ve thoroughly tested for leaks you’re 
not likely to run into this condition. (4) Defective vacuum 
indicator. 

Never try to pull vacuum when surrounding air tempera- 
ture is less than 70 F. And once you do reach required 
vacuum, allow pump to run at least four hours. 

After evacuating the system, follow these steps: (1) 
Record vacuum indicator’s wet-bulb reading, back-seat the 
compressor suction valve and close liquid-line charging 
valve. (2) Close valve to the vacuum indicator. (3) Stop 
the vacuum pump. But don’t disconnect pump or indicator. 
Allow the system to stand a minimum of ten hours. (4) 
Crack suction valve off its back seat, open liquid-line charg- 
ing valve and start the vacuum pump. After operating two 
minutes, open valve to the indicator. If wet-bulb tempera- 
ture hasn’t changed, system is ready for charging. (5) 
Back-seat the refrigeration-compressor suction valve. 

Close the liquid-line and vacuum indicator valves. Stop 
the vacuum pump and disconnect it as well as the vacuum 
indicator from the refrigeration system. 
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HIGH-SIDE CHARGING works best with drum in the inverted position. Dehydrator, 
in the line connecting drum to charging valve, insures moisturefree refrigerant 


Inspect system before charging 


Unless each part of your refrigeration system is working 
right, charging can be a slow, laborious operation. Here’s 
a handy check chart to use before charging system: 


@ Check air-handling equipment for— 

Right location of thermostatic-expansion valve bulb. 
Correct attachment of bulb to suction line. 

Clean filters. 

Correctly positioned dampers. 

Free rotation of fan shaft. 

Right belt alignment and tension. 

Motor- and fan-bearing lubrication. 

Correct fan rotation. 


@ Check compressors for— 

Motor-bearing lubrication. 

Compressor-oil level, photo on facing page. 

Opening of suction and discharge valves, with gages in back- 
seat ports. 

Correct voltage to compressor motor. 

Right heaters in compressor motor starter. 

Alignment of coupling or belt-drive alignment, tension. 

Right sequence of controls and interlocks. Best way to do 

this: Disconnect compressor-motor leads at the starter to 

keep motor from running. Then operate all controls, in- 

cluding safety devices. 


e@ Check watercooled condenser to make sure— 

Supply water-line valve is open. 

Liquid-line valve is open. 

@ Check evaporative condenser for— 

Sufficient water fill. 

Float-valve operation. 

Ffee rotation of fan shaft. 

Correct alignment and tension of the belt drive. 
(Continued on page 200) 
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How to use portable 


Need a handy unit to pump out a flood area, 
drain a ditch or help in a fire? Most every plant 
does. Here are some pumps for these jobs 


By D A KAESSEN, Chief Engineer 
The Gorman-Rupp Company 


Rubber-tire mounted trailer-supported pump is driven by a 

gasoline engine and is ruggedly built for all kinds of jobs 

> PorTABLE Pumps are built in a variety of types, capacities 
1 f : and mountings, as the illustrations on these and the two fol- 
: lowing pages show. To get best results from a portable pump 
in your plant you should choose that unit having the best 
overall characteristics for the job you have in mind. This 
might mean choosing two or more pumps, if you have a 
variety of jobs to do. But don’t let this stand in your way— 
portable pumps, in general, are reasonably priced and have 
a long life with relatively little maintenance. 

Types of pumps. Centrifugal, rotary and reciprocating 
pumps are built for portable service, but the most popular 
type today is the centrifugal pump. Most centrifugal pumps 
for portable service are self-priming types, Fig. 1, 4 and 
5. The self-priming feature is highly desirable in every 
portable application in industry because it eliminates many 
problems caused by suction difficulties. 

Mounting used varies with the application, pump size and 
cost. Two, three or four pneumatic tires, Fig. 1, steel wheels, 
' structural frames, Fig. 2, 6, 7 and 8, and trailer and wheel- 
: >. barrow trucks may be used, Fig. 10 and 11. It is important 
mai? ‘to decide before buying a pump where you expect to use it. 
| Then you'll be better able to decide which kind of mounting 

will give longest service. Pneumatic tires are recommended 
where pump is towed long distances or at high speeds. 
Drives. Portable centrifugal pumps may be driven by 
electric motors, gas, gasoline or diesel engines. Type of 


Small lightweight self-priming portable pump is driven by 
a gtsoline engine. Units of this type are easily carried 


Low-slung truck mounting for a self-priming centrifugal pump is often used in 4 Cross section through casing and the 
mines and other jobs where headroom is limited. Railroad-type wheels also used impeller of self-priming centrifugal 
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pumps in your plant 


drive you choose depends on where the pump is to be used. 
If the pump will have most use indoors where a handy power 
supply is available, pick a motor-driven pump. For outdoor 
service far from power supplies, choose a gasoline- or diesel- 
engine-driven pump. These units may also be used where 
it is difficult to connect to existing nearby power lines. 

Pump sizes vary, the usual centrifugal pump for portable 
service being referred to by the nominal size of its discharge 
pipe. A typical 10-in. pump of the type shown in Fig. 1 
can deliver 4150 gpm. Capacity standards of many portable 
pumps are established’ by the Contractors’ Pump Bureau 
of the Associated General Contractors of America, Inc. 
Smaller portable centrifugal pumps have capacities down 
to 20 gpm. 

Priming action. To start the self-priming centrifugal 
pumps shown in this article the casing or pump chamber is 
first filled with water, as must be done with all units of 
this type. When the motor or engine is started, the water in 
the impeller is discharged upward into the chamber, Fig. 5. 
This action instantly creates a vacuum at the impeller eye. 
Air from the suctien line and water within the pump rush 
into this void. They are mixed at the impeller periphery 
and discharged upward into the chamber where air escapes 
from the water. Continuous entrainment and release of air 
produces rapid and positive priming of the pump. 

Applications for portable pumps in industrial plants are 
numerous, and vary somewhat from one plant to another. 
Typical uses include pumping out ditches, sumps, founda- 
tions, basements and other areas. Others include fire pro- 
tectior., jetting of wood or sheet piling and well points, 
ponding and jetting road fills, gravel washing, hydraulic 
bank washing, placer mining, and numerous similar jobs. 

High-pressure portable pumps are built as single-stage 
units, Fig. 6, or multistage units, Fig. 7. They may be motor 
or engine driven, depending on the plant needs. Typical 
single-stage units develop 50 to 225 psi, depending on pump 
speed and capacity. Flow rates to 900 gpm can be secured 
with some single-stage high-pressure portable pumps. 

Multistage units are often built with four stages, Fig. 7; 


Liquid flow during priming of pump 
as shown in Fig. 1, 2, 3 and 4 


Single-stage high-pressure portable centrifugal pump for 
jetting, well drilling and similar industrial application< 


or jetting, well drilling and similar industrial uses 


| Four-stage high-pressure portable centrifugal pump built 
f 


8 
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ingle-stage portable centrifugal fire pump is easily lifted by 
two men, can be used as a booster or direct unit in plants 
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Located above the ground, maintenance is simple 


ine-driven portable diaphragm pump finds many uses 


industry and _ construction, 


handling dirty 


Self-priming single-stage centrifugal pump for sump serv- 
ice. 


liquids 


1 Motor-driven diaphragm pump is of the same design as 
the unit in Fig. 10. It is used for much the same work 
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PUMPS continued 


Use a self-priming portable pump 


such units develop pressures from about 150 to 500 psi. 
Their capacity ranges to 500 gpm, depending on pump speed. 
For jetting piles, these pumps deliver 300 gpm at 300 psi. 

For rotary well drilling, single-stage pumps of the design 
in Fig. 6 handle the drilling mud and the cement slurry. 
These pumps also handle gravel up to 114-in. size for gravel- 
ing the well. Single-stage pumps are also applied for jet- 
ting piles, where they develop 150 psi while handling 250 
gpm. For gravel washing a flow of 225 gpm at 85 psi is 
suitable. 

Portable fire pumps can save time in industry because the 
water source is often inaccessible to a truck pumper. Trees, 
fences, rough ground or buildings may prevent a truck 
pumper from getting through to the water supply. Some- 
times the expensive truck risks costly damage in attempting 
to reach the water. At other sites, the truck may damage 
building equipment, power lines or landscaped grounds on 
its way to the water. 

Fig. 8 shows a typical portable fire pump fitted with 
handles for easy carrying. This unit is designed to act as 
either a booster or direct fire pump. As a booster it will 
deliver 175 gpm through 200 ft of 2%4-in. hose to the top 
of a hill 50 ft high. This supplies the truck pumper with 
enough water to operate two 14-in. nozzles at 100 psi. 

As a direct pump, different models of this type deliver 
between 50 gpm at 110 psi and 210 gpm at 40 psi. The 
engine exhaust primes the pump. A vacuum is created by 
the exhaust gas, which primes the pump in 15 to 30 sec- 
onds, depending on the suction lift. Primer, operated by 
hand, is not used once the pump is running. 

Portable fire pumps are available with Siamese discharge, 
special threads on the suction and discharge and 10-ft lengths 
of suitably sized suction hose. Standard equipment on the 
unit in Fig. 8 includes a single-cylinder air-cooled 4-cycle 
gasoline engine, mechanical shaft seal, exhaust priming, 
etc. Net weight is about 165 lb. 

Sump pump in Fig. 9 is self-priming and is placed above 
ground, with only the suction pipe extending into the 
sump. This permits easier installation, operation and main- 
tenance. A hose may be used instead of a pipe for the suc- 
tion line. When located out of the sump, the usual lower- 
bearing troubles, caused by sand, ashes, coal dust and other 
abrasives in the water, are nonexistent. When these parts 
wear the pump may become noisy and lose efficiency. Then 
both the suction and discharge lines must be disconnected 
to remove the submerged parts of the pump for repair. 

The unit in Fig. 9 is a nonclogging type designed for 
continuous service at a 10-ft suction lift, in one size, 15 ft 
in another. Capacities range up to 70 gpm. Pump is auto- 
matically started and stopped by a float switch or a liquid- 
level control device. 

While most sump pumps are built into a permanent loca- 
tion with fixed automatic controls, there are instances where 
it is desirable to move a pump from place to place. This 
may be done by specifying that the pump come equipped 
with a carrying handle or, for heavier units, with a rubber- 
tired buggy. Since hose is often used instead of piping with 
a portable pump, be sure that you use noncollapsible hose 
for the suction. Then there’s no danger of restrictions. 

Diaphragm pumps, Fig. 10 and 11, are also available in 
portable models. They may be engine or motor driven, de- 
pending on the power supply available. A 114-hp unit of 
this type will deliver 70 gpm at a 5-ft static lift when making 
60 strokes per minute, or 48 gpm at a 25-ft static lift. 


4 
ho 
: 
Erg 
“ 
id 
=| 
124 


for many odd jobs in your plant 


Pumps of this*type handle liquids containing solids and 
liquids containing many stringy substances. But be careful 
not to allow large rocks, empty cans or similar materials 
to enter the suction pipe. No pump can handle these. 

Maintenance. Care of most self-priming centrifugal 
pumps is relatively simple if the builder’s instructions are 
followed. In a trash-type sump pump, Fig. 12, the wear- 
and end-plate unit is easily removed to give access to the 
pump interior. The impeller can be inspected, cleaned or 
replaced, as necessary. The wear plate is replaceable. 1 Removal of wear- and end-plate 

The vertical self-priming centrifugal pump, Fig. 13, is 
readily removed from its housing by loosening four bolts. 
Lift the pump out vertically. This exposes the impeller and 
casing to view. For further steps in disassembly, check 
with the pump builder. The exact procedures vary some- 
what from one manufacturer to another. 

Another model of a self-priming centrifugal pump is shown 
disassembled in Fig. 14. Note how easily the casing is 
removed from the pedestal and the impeller from the pump 
shaft. Ease of maintenance is important for all portable 
pumps. 

Diaphragm pumps, of the type in Fig. 10 and 11, are easy 
to disassemble for overhaul. One of the major elements 
requiring a routine inspection in these pumps is the dia- 
phragm. Given the right care it should operate for long 
periods without trouble. 

Portable pumps often handle liquids containing solids, 
abrasives or stringy substances. Since these can cause dam- 
age to the pump, every precaution possible should be taken 
to keep large particles out of the piping. Provide a suction 
strainer where the manufacturer recommends one. Use non- 
collapsible suction and discharge hose of the correct size 
for the pump. 

There are many other portable pumps available today, 
but we haven’t enough space to cover them here. No matter 
what type of unit you buy you'll find that, given the right 
care, it will last for years and deliver the desired flow from 1 Vertical self-priming pump, show- 
any place in the plant. Try one today and see for yourself. ing how the impeller is removed 


from a_ self-priming sump pump 


1 Disassembly of a typical horizontal single-stage self- casing is detached from the pedestal and the other parts from 
priming portable centrifugal pump. Note how easily the the impeller shaft. Pump maintenance is relatively easy 
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HEATING 


These piping hookups pay 
off by eliminating water 
hammer and logging in 
heating coils 


Thermostat 


<--Heating coil 


Thermostatic 


valve 


Condensate 
from other 


] Proper condensate piping is pitched 
for gravity flow and has an air vent 


Heating coil--—- 


%-in. check valve~-—- 


Y-in. vocuum _ 
breaker 


— 4-in test line 
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CONDENSATE PIPING for heaters with 
modulated steam control calls for care- 
ful planning to avoid operating troubles 
like stratification of air heating, freeze- 
ups, hammering and_ waterlogging. 
Many air-heater coils in air-condition- 
ing and ventilating systems freeze in 
winter because condensate piping does 
not provide for pressure modulation. 
Undersized piping is not the cause. 
To understand what causes and cures 
these problems, let’s first take a look 
at coil operation. 

Coil operation. Thermostat closes 
the steam-contro]l valve, Fig. 1, when 
the heating load is satisfied. Air pass- 
ing over the coil removes heat from 
the remaining steam, producing con- 
densate. Unless there is a vacuum 
breaker, no air or gas enters the coil. 
Hence, a vacuum forms as steam con- 
denses. 

Steam pressure at the control valve 
does not affect vacuum formation. Over- 
sizing the drain lines won’t help re- 
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Condensate piping for heating 


By JOHN J BLANK, Mechanical Engineer 


move condensate from the coil because 
there is no pressure to force it out. 
Using a vacuum pump isn’t a positive 
cure because some coils in a heating 
system may be at peak load, while 
others are at partial load. 

Even when the control valve is not 
completely closed, a pressure less than 
atmospheric can exist in the coil unless 
air can enter it. If the heating load is 
satisfied with coil temperature less than 
212 F, steam pressure in the coil must 
be below atmospheric. Steam tempera- 
ture is practically the same as coil tem- 
perature, since over 90% of the tem- 
perature drop is through the air film. 

If improper piping does not allow 
air to enter, water piles up in the coil 
because of the vacuum formed. This 
kills the heat-transfer surface until 
thermostat actuates control valve again. 

Condensate backing up in the steam 
space goes unnoticed until real trouble 
arises: (1) water hammer pounds the 
ends out of the tubes or (2) coils han- 
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dling outside air below 32 F freeze up. 
The common annoyance of coils blow- 
ing alternately hot and cold can be 
another result of improper piping. 

In a properly piped system, pressure 
in coils operating at partial load is 
atmospheric. A swing-check valve acts 
as a vacuum breaker to admit air to 
the coil, and partial pressure of air 
makes up the difference between at- 
mospheric and heating steam pressure. 
My experience shows that a 34- or 1-in. 
vacuum-breaker line with a 15-degree 
swing check valve best avoids vacuum 
in system. Check valve prevents steam 
bypassing the trap. 

Condensing rate may exactly equal 
the load when the steam is supplied 
at 0 psig. Under these conditions, con- 
densate flow from heater has to be 
entirely the result of gravity. 

The condensate system must be 
vented to atmosphere and piping han- 
dled the same as plumbing drains. 
With the piping pitched at least 1 in. 
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Vacuum-breaker hookup for a sin- 
gle-coil setup; no steam-trap bypass 
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This piping scheme works well for 
single coil with steam-trap bypass 


Thermostatic 
trap 


12 in) 


12" (min), 


For multiple coils, fit individual air- 
relief traps to get rid of the air 


%-in. test line--- 


Steam-trap bypass can be installed 
as shown here if needed or desired. 


coils 


in 20 ft in the flow direction, and sized 
as a gravity return, system should be 
quiet, workable. 

Condensate must build up _befere 
entering the trap to overcome resistance 
through the trap orifice. A 12-in. head 
is more than enough to operate the 
usual float trap. Some manufacturers 
recommend selecting trap on basis of 
a 2-psi drop at 250% of full conden- 
sate load. Required condensate head 
(drop-leg height) is then 8 or 9 in. at 
full load, Fig. 1. 

One-line diagrams, Figs. 2-5, show 
how single and multiple-coil arrange- 
ments should be piped when trap by- 
passes are and are not used. More 
than one coil can drain to a single 
trap only if (1) the same control valve 
serves all the coils and (2) their con- 
densing rates are equal. 

Air expulsion. Since some air is 
continually coming in with the steam, 
it must be expelled or cause trouble. 
Coil is not always above atmospheric 
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Vacuum in the coil is a frequent trouble source with heaters 


having modulated steam control. Here’s practical information 


on how improper piping causes grief and how to eliminate it 


pressure so you cannot count on forc- 
ing air through the condensate trap. 

If steam below 212 F meets the load 
demand, air will be trapped in the 
coil. This air kills heat-transfer sur- 
face until a higher temperature, with 
corresponding higher pressure, is re- 
quired to satisfy the load. Then enough 
pressure builds up in the coil to force 
air out through the steam trap. 

When air leaves the coil, heat-trans- 
fer surface is again exposed to the 
steam. The coil then overheats tem- 
porarily until thermostat closes the 
steam-control valve again. Adding a 
thermostatic air vent eliminates erratic 
operation, lets air escape smoothly. 

With single-coil installations for 
comfort heating, air can pass through 
the main trap. For multiple coils, in- 
dividual thermostatic traps may be 
used, as in sketches. 

Check valves need not be used in 
the condensate-liquid route. A check 
valve may do no good and can even be 


harmful if the condensate main builds 
up pressure when a trap somewhere in 
the system blows steam. Check valve 
for any coil working with subatmos- 
pheric steam can slam shut and prevent 
condensate draining from the coil. This 
causes flooding and trouble as men- 
tioned above. With the condensate pip- 
ing shown in the diagrams, steam from 
the condensate main can enter the coil 
through the vacuum breaker. Overheat- 
ing is the only result. The coil can 
still drain in the usual manner. 

Many plants blame the coil when 
stratification or freezing occurs. My 
experience in designing many instal- 
lations shows these faults cannot be 
blamed on the coil unless piping is 
correctly designed and installed. 

Hookups shown work well, winter 
and summer. Try them on your next 
design job—they’ll pay off. Water 
hammer and logging will disappear. 
Remember, you can use these tips for 
any similar steam-heating equipment. 
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Fact File 


No. 3: Fluorescent-lamp troubles 


10 tips on 
fluorescent-lamp 
trouble shooting 


By NORMAN PEACH, Assistant Editor 


LOCATING TROUBLE is easy if you recognize 
the symptoms. Here are ten common com- 
plaints, with tips on their probable cause. 
Best test equipment are tubes and starters 
known to be good, plus a portable volt- 
meter. Three popular fluorescent types are 
preheat, instant start, rapid start. See In- 
dustrial Lighting report, pp 80-83. Famil- 
iarity with circuits, functions of auxiliaries 
is big aid in narrowing search for trouble. 


LAMP WON'T START. If lamp does not try (blink), 
check for open circuit in wiring or ballast, bad 
socket contact, defective starter, damaged lamp 
(air seal may have been broken by rough handling). 
If lamp tries, trouble may be: low line voltage, low 
temperature, poor grounding of rapid-starts. 


Normal starting time 
Prehect: |~6 secs 
Ropid-stort: | sec 
instant-stoart: instantly 


SLOW STARTING. Low voltage, low temperature 
or poor grounding of rapid-start ballasts may be 
cause. Check for defective ballast or slow-operat- 
ing starter in preheat circuits. Trouble in pre- 
heats with lead-lag circuits may be lack of com- 
pensator in ballast. Install compensated ballast 
or separate compensator. High-resistance contacts 
and faulty wiring are possible reasons. 


BLINKING ON AND OFF. Behavior of preheat lamp 
near end of life. If it occurs with new lamp, replace 
starter, then check for low voltage. Keep voltage 
range on ballast, although 110-125 volt ballast may 
work on circuits from 105 to 130 volts—higher 
ratings with similar tolerances. Check wiring: 
sockets may be crisscrossed. If so, one lamp won’t 
try to light when other is removed. 


Expected 
mortality — 


In service 
mortality 


Percent survivors 


40 60 80 100 120 140 
Percent rated lamp life 


ie} 20 


SHORT LAMP LIFE. A few early failures in group 
may be expected, but short average can mean: (1) 
high or low line voltage (2) lamps turned on and 
off too frequently. Lamp life is based on three hours’ 
burning per start, lamp life falls off with each start. 
It may pay to keep lights burning. 
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TUBE BLACKENING. Dense discoloration at either 
or both ends occurring before end of rated life 
indicates: (1) high or low voltage (2) defective 
starter, which extends preheat time or causes lamp 
to blink (3) loose contact in sockets causing oc- 
casional open circuit (4) too frequent starting 
(5) short or ground, which keeps preheat current 
on (6) incorrect ballast or need for compensator. 


GRAY BAND at one or both ends, about two inches 
from base is peculiarity of individual tube; it does 
not indicate trouble or impaired light. Similarly, 
spots resulting from condensed mercury, occurring 
anywhere on tube, should not be confused with 
bulb blackening. Lengthwise streaks are common. 
Condensation is caused by cold air; rotating tube 
180 degrees may help evaporate mercury. 


DARK SPOT near base, usually one-half inch wide, 
extending halfway around tube, is deposit of cath- 
ode material. Fairly common near end of life. If 
it occurs early, it indicates excessive starting or 
operating current, which may be result of high 
line voltage or an improperly functioning ballast. 
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SWIRL. Light appears to fluctuate from end to end 
of tube, “spiraling” around inside tube. More 
prevalent with instant-start than preheat. Swirl is 
caused by particles loosened from cathode floating 
in arc stream. With new lamps, swirl can be ex- 
pected to stop as particles settle. Where swirl 
persists, find cause of particles in- arc stream: 
higher than rated voltage, ballast off standard. 


ENDS REMAIN LIGHTED. Low voltage may be cause 
with both preheats and rapid starts. Symptom more 
common with preheats where starter contacts re- 
main closed. Starter trouble may be traceable to 
high-current welding contacts, or short-circuited 
capacitor. With some starters ends remain lit 
instead of blinking on and off when lamp is defec- 
tive. As last resort, check wiring for shorts. 


NOISE. Hum originates in magnetic circuit of bal- 
last, loose parts vibrate and make noise. Tighten 
ballast in luminaire and any parts, including 
mounting straps, pipes, etc, that appear to be loose. 
If noise comes from ballast, replace it. Normal 
ballast hum is not noticeable a few feet away. 
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Unburned-carbon sampling 


We calculate the efficiency of our boil- 
ers every day, by the separated-losses 
method. To secure an average sample 
for a 24-hr period, I designed a very 
simple device, sketch. Steel box is at- 
tached to chute of the de-duster hopper 
that has a sliding spoon. With a few 
movements that take only a minute, the 
watchman picks up a spoonful of dust. 
He pulls the spoon out, turns handle, 
dumps sample into box. No dust es- 
capes as it’s enclosed, 

When the boiler load varies during 
a 24-hour period, it’s easy to give the 
watchman a schedule to account for the 
partial-load periods. Also, we can 
check whether he does the job well, 
as dust level in box is known at all 
times by loosening butterfly nuts. 

P A Rovusinet Comines, France 


 Breeching 


~-Turbo- 
induced fan} 


No. 2 
boiler 
50,000 40,000 


. No. 4 
boiter boiler 
30,000 30.000 


ibs per hr /bs per hr 


ibs perhr 


Steam header for fans 


—Reducing valve 


Main steam 


Several years ago I was a shift engineer 
in a sawmill powerhouse. Boiler room 
had four watertube boilers, with total 
steam capacity of 150,000 lb of steam 
per hour. Sawdust and mill hogged 
waste wood were burned in dutch-oven 
settings. 

Method of meeting steam-load de- 
mands was as follows: Boiler outlet 
dampers were actuated by a controller 
that worked from changes in the steam 
pressure. All boilers were equipped 
with turbo-driven f-d fans. One boiler 
had turbo-driven i-d fan. These fans 
were operated by the fireman, who 
opened or closed the steam valve to 
each turbine. Throttle valves were on 
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Now, steam line is OK with erratic load 


header 


firing floor. As the operator noticed 
steam pressure go up or down, he reg- 
ulated these valves. 

Plant sold steam to a neighboring 
pulp mill. This steam load was very 
erratic, swinging from zero to about 
40% of plant capacity. Fireman was 
continually working the f-d fans. Steam 
pressure was always going up or down. 
It was hard on the fireman and our 
steam-pressure line looked terrible. 

Answer to problem was to have au- 
tomatic control for fans. Getting money 
to spend on the steam plant is always 
hard in a sawmill. Mill had lots of 
fuel and it was there to be used. Chief 
scouted around the mill and found a 


regulating valve that wasn’t used. We 
installed it in steam line that fed the 
fan steam-header, sketch. 

Fireman left throttle valves of fan 
turbines open then. Reducing valve 
opened and closed with changes in the 
steam pressure. We now had our au- 
tomatic control, and it worked fine. 

Cost of change was negligible. Chief 
engineer was very happy, having a 
fairly constant steam pressure with a 
very erratic steam load. Fireman had 
less work, which was much easier on 
his old legs, and so he also was happy. 

R Harrison Vancouver, B. C. 


How to remove 


broken screws or taps 

This can often be done with hollow, 
soft-copper tube that fits into hole to 
be cleared. Drive tube in hole so screw 
or tap cuts into edges of tube and forms 
a solid joint. Then fill inside of tube 
with liquid-metal cement. When set, 
tube and broken screw or tap will be 
strongly joined together. Then you can 
usually screw out broken piece. 

W E Warner 
Woodford Green, Eng. 


Did you know... 

that burning flammable liquids liberate 
three to ten times more heat energy 
per sq ft than fire in wood planking? 
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Homemade fireman 


All welders know that fire hazards ex- 
ist in various parts of a plant. But 
carrying a portable extinguisher from 
job to job isn’t handy. Photo shows 
one welder’s solution of problem. Dry- 
type extinguisher was made from alu- 
minum welding-rod container. 

Powder can be obtained from any 
supplier of fire-prevention equipment. 
Our boys who made the extinguishers 
say baking powder is a good substitute. 

L McWiuiams 

Shawinigan Falls, P. Q. 

Epiror’s NoTE: Today you save money 
by buying small dry-type extinguishers 
and placing one on each generator. 


Here's what I'd have done 


B H Coker, p 131, Feb Power, could 
have isolated fault to the pump motor 
the first night of trouble if the thermal 
resets of his magnetic starters had 
been in the lockout position. 

They must have been in the auto- 


matic position. And as the thermal 
elements cooled, the motor attempted 
to start but couldn’t until mechanical 
overload was removed. Usually ther- 


mals stay out until manually reset. 


F J ArRDOLINO Brooklyn, N.Y. 


and I, too 


I was up against the same trouble as 
B H Coker. Tell him to put another 
check valve, either in front or in back 
of his present one. Have a space nipple 
in between the two valves. Then steam 
and hot water from boiler won’t go past 
the second check valve as it did. 
E Wiruiams) = New Haven, Conn. 
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What would you have done? 


Our water-gravity storage tank stands 
beside the powerhouse. Capacity of 
tank is 250,000 gallons. Of this, 150,- 
000 gallons are for fire reserve, 100,000 
gallons for plant and powerhouse. Tank 
is supplied from two city-water booster 
pumps about 600 feet from tank’s base, 
in the plant. Pumps were operated 
by automatic-pressure controls, which 
maintain proper water level in gravity 
tank. 

Because gravity tank is 130 feet high, 
water pressure on water mains in plant, 
power house and fire mains was around 
54 psi. We have mercury-column gage 
in powerhouse basement, for checking 
water’s height in tank. Pressure con- 
trols on booster pumps were tied into 
fire line, which ran through pump room. 
This gave us a static head pressure 
for pump controls. Everything worked 
fine for two years. 

Then because of a disastrous fire in 
a plant similar to ours, fire underwrit- 
ers requested that fire-main pressure 
be raised from 80 to 100 psi. There- 
fore, booster-pump controls had to be 
disconnected from fire main. We tried 
tying in controls on plant city-water 
mains, but as we couldn’t get static 
pressure, controls didn’t work right. 

Watch engineer had to maintain 
water level in gravity tank. He checked 
tank’s mercury column and 4-in. over- 
flow pipe from tank, which discharged 
to sewer. When tank was full, engineer 
had to walk to front of plant to shut 
off pumps. He took the same walk to 


put them on when needed. We thought 
of running electric wire from pumps 
to powerhouse. Then engineer could 
control pumps from powerhouse. Be- 
cause this would cost $2,500 it was 
turned down. 

It took engineer ten minutes to walk 
over and shut down the pumps (at 
times he couldn’t leave powerhouse 
when tank started overflowing) and so 
gravity tank overflowed to sewer at 
least 20 minutes every day. Since pump 
discharge was 670 gpm, we were wast- 
ing 13,400 gallons of water daily, or 
about 5,000,000 gallons annually. At 
$0.22 per thousand gallons, this cost 
$1100 per year. 

After walking back and forth three 
months, I came up with an idea. We 
have a l-in. line coming from gravity 
tank’s base to our mercury column 
gage in powerhouse basement. We ran 
1000 feet of 34-in. copper tubing from 
pump-room controls, then overhead 
through plant to powerhouse basement 
to l-in. line that supplies head pres 
sure to mercury-column gage. Tubing 
was connected to controls in pump 
room and to l-in. line in powerhouse. 
This gave us static-head-pressure to 
controls. 

Now, when mercury column reads 
30 in., tank is full. Controls keep 
water between 26 and 29 feet on our 
mercury gage automatically. Tank inas 
not run over since. Complete job cost 
$250, paid for itself in three months. 

J A Breen S. Plainfield, N. J. 


Fish-wire information 

Fish wire can be marked in feet with 
an electric pencil. Then you know 
exactly how much cable is required for 
a given run of conduit. Push fish into 
conduit from the holder, then read foot- 
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age directly off fish wire. This is handy 
if conduit is buried or there are a 
number of offsets and bends in surface 
work, which most of them have. 


HM Montreal, Quebec 
(Continued on page 132) 
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PRACTICAL IDEAS 


Low voltage 


Begins on page 130 


Variable 
reactor 


thawing transformer 


550v supply 


Tight pole 
pieces 


49/0 cable 


windings 


‘Here's your trick of the month’ 


Field-winding insulation on our 45,- 
000-hp generator needed renewing. We 
had to remove all polepieces fitted to 
the rotor spider in a sort of dovetail 
arrangement, sketch. They were keyed 
with long tapered wedges. Original 
‘ erector probably didn’t think they 
would have to be removed—ever. He 
really drove those wedges home. 

Since this was a vertical machine, 
the poles were removed by placing a 
sling or saddle around the polepiece. 
Then we drew them off in a direction 
toward the small end of the wedges 
with a 15-ton auxiliary hoist on the 
crane. But some of the polepieces re- 
fused to budge—even with a 15-ton 
hoist. We were afraid of damaging the 
field windings. 

We thought of applying heat to ex- 
pand the metallic pieces. But insula- 


tion, such as tape, varnish and mica, 
prevented use of direct heat. 

Here is what we did: As sketch 
shows, the field windings on each side 
of the tight pole were connected in 
series. Through these windings we 
forced alternating current, using a low- 
voltage thawing transformer. Alter- 
nating 60-cycle flux was set up, as 
shown by dotted lines. Flux caused 
iron to become warm at this section, 
which expanded iron on each side of 
the tight pole. A snub was taken with 
the crane—juice applied and, in a short 
time, the tight pole slipped free. 

L 

Shawinigan Falls, P. Q. 
Epitor’s NOTE: This idea may not 
work every time but if all else fails, 
what have you to lose? Nice work, 
Lloyd McWilliams, you did a Marmy. 


Now, gas ring stays clean 
When changing from gas to oil on com- 
bustion gas- and oil-fired boilers, place 
large-head roofing nails in gas-ring 
holes. Nails prevent holes clogging 


with oil during oil-burning period. 
Large heads make it easy to remove 
nails when changing over to gas again. 
Gas ring stays clean, allows gas to flow 
freely without cleaning out each hole. 

B THOMPSON 


Chicago, Ill. 
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Bell-~~~ 
Electric Combustion 
source control 


Smoke alarm 


We use this hookup on our smoke alarm 
as a double warning in case one smoke 
detector fails. It not only works every 
time but has also saved our necks on 
several occasions. Lights are in series 
to permit using low-wattage sizes and to 
give longer life. 

Hookup is very simple and well worth 
the trouble and expense of installing. 

E ZELLIEN Bronx, N. Y. 
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Lever-type screw driver 

If you have large slotted screws, make 
a lever-type screwdriver, sketch. Use 
a door knob or make a knob for apply- 
ing pressure and holding the driver in 


place. Every shop needs one. 
CH Wittey Penacook, N. H. 


-Wo. 12 plastic- 
insulated wire 
Plug fuse Fiber tubing, Z” thick 


Lamp socket Plug -fuse body 


Handy clamp-on 
ammeter-voltmeter 

My ammeter adapter, sketch, is for 
panelboards using plug fuses. In our 
plant, power panels controlling light- 
ing and small motors are fused with 
hundreds of plug fuses. This tester 
makes it easy to check line loading 
as additional equipment is added on cir- 
cuits. And you don’t have to take fronts 
off panelboards to get clamp-on read- 
ings. Loop is wired in series with fuse 
to adapter base. 

This instrument is also useful in 
checking our many exhaust motors hid- 
den in ducts. We learn if motors are 
running or have tripped their breakers. 
Adapter is an extension of a panel fuse. 
It’s cut out of a fiber tubing and has 
one conductor looped outside of tubing 
for probe, as shown in sketch. 


J J Kurpziet Philadelphia, Pa. 


Did you know... 

that static electricity generation can- 

not be prevented? But dangerous ac- 

cumulations can be avoided by proper 

grounding or humidification. 
(Continued on page 134) 
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Another Feature of the FW Series ‘‘§C’’ Standard Boiler 


EFFICIENT 


FIRING 


ARRANGEMENT 


assures Longer, Trouble-Free Service 


The furnace arrangement is care- 
fully designed to permit excellent 
combustion of the fuel without im- 
pingement of the flame on any of the 
tube surfaces. This prevents harm- 
ful overheating and contributes to 
longer, trouble-free performance. 


The rear wall of the firing cham- 


ber is over 19 feet from the burner 
wall, permitting long, horizontal 
flame travel. The flame envelope, as 
indicated above, occupies the major 
portion of available furnace space, 
greatly reducing ineffective or un- 


used furnace volume. This same 
basic combustion principle has pro- 
vided years of successful operation 
in many other types of FW boilers. 


FW Series “SC” Steam Genera- 
tors are available in capacities from 
50,000 to 150,000 lb/hr, for pres- 
sures to 1500 psi and superheated 
steam temperatures to 950F. 


For further information, write for 
Bulletin B-55-4. Foster Wheeler 
Corporation, 165 Broadway, New 
York 6, New York. 


Simplified, schematic diagram 
showing firing arrangement of 
typical “SC” steam generator. 


OTHER FEATURES 
AT A GLANCE 
Completely water- 
cooled walls 
Unrestricted circulation 
All-welded casing 


Fully drainable super- 
heater 


Efficient convection 
surface 


Bottom supported unit 
Steam purifying system 
Full insulation 


FosTtER®@ WHEELER 


NEW YORK 
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ST. CATHARINES, ONT. 
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More PRACTICAL IDEAS 


Brush grinder for collector rings 


Brush grinder, sketch, shapes brush 
perfectly with a broken-in finish on 
contact surface. It’s superior to old 
hand-carving method and turns out a 
brush that will fit better, with much 
lezs waste. 

As the drawing shows, most of the 
grinder can be made from wood. 


For large plants having different- 
size collector rings, you can make a 
separate disk for each size. Just in- 
sert proper-size wheel in bearing and 
shift brush holder with adjustable wing 
nut to angle desired. Attach abrasive 
cloth to rim of disk as shown. 

W E Hartcuer Sr. Beaufort, 


Jig for scarfing 
ferrules 


Did you ever have to make a shim for 
an oversize tube hole in a boiler? And 
did you try to scarf that ferrule to get 
a tight fit? Then you'll appreciate 
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this gadget. Sketch is self-explana- 
tory. Here is the way I use this jig. 

Wrap the shim material around the 
tube, cutting it so about ¥ in. overlaps. 
Mark the point of overlap at both ends, 
sketch. With jig setscrews loosened 
slightly, insert shim so mark on one 
end is flush with top of jig and shows 
on topside. Clamp setscrews, place in 
vise and file flush. Turn jig upside 
down. Loosen screws and slide shim 
through until mark is again flush with 
jig’s topside. Don’t remove shim. 
Clamp and again file flush. 

Shim should now meet evenly and 
roll in tightly when in place. Some 
experimenting may be needed, depend- 
ing on thickness of shim stock. You 
may spoil a couple of shims, but they 
are cheap if they make a tight joint! 
This jig works for us every time. 

LC Van Hupen 

Orangeburg, N.Y. 


Epiror’s Note: Shim in illustration is 
exaggerated in thickness for clarity. 
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Begins on page 130 


Drill hole thru both 
reflector and copper 


? : Reflector 

cup and solder wire (plastic) 

to outside of orgie \ Copper 


wire probe-— 


~ 
~ 


\ 
~._ Soldered to copper 
Soldered to rim-~> cup inside 


Two tools in one 


Here’s how to make a continuity or 
fuse tester from an old flashlight and 
at the same time have a usable light. 
Take two pieces of flexible covered 
wire about 1 in. long. Solder end of 
one wire to front screw on rim that 
holds the reflector, protecting glass in 
place, sketch. Solder end of other wire 
to back of copper cup that’s in back 
of the reflector. This is of plastic in 
all newer makes of flashlights. 

Remove front glass and drill hole 
through both reflector and copper cup. 
When flashlight is again assembled, it 
will light when ends of soldered-on 
wires are touched together. By solder- 
ing wires to flashlight in these places, 
batteries and globes may be easily re- 
placed. To further increase the useful- 
ness of this tester, two small electrical 
clips may be attached to ends of wires. 
Short wire probes may be soldered to 
one side of each of these handy clips. 

W J Avy Seattle, Wash. 


Soak V rings 


Some operators and maintenance men 
always soak V rings for 24 hours before 
installing in stuffing box. If fluid sealed 
is water, soak in water. If oil, soak in 
oil. In this way rings have chance to 
swell. Then when placed in the stuffing 
box they don’t get too tight and fail 
prematurely damaging the costly rod. 
M A STEVENS Flushing, N. Y 


My biggest 
boner... 


Please turn to 
page 204 
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boiler 
check-up 
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Yarway Seatless valve for 
low and medium pressures. 
Features balanced nitralloy 
plunger that seals line drop 
tight—yet permits free, 
unobstructed flow in 
blow-down. 

Used in over 

15,000 boiler plants. 


HOW ARE YOUR 
BLOW-OFF VALVES? 


Are they drop-tight? Rugged and dependable? 

Easy to maintain? 

Just as important, do they have all the 

advantages and up-to-date improvements in materials 
and design of new YARwAY Blow-Off Valves? 

Old Yarway Blow-Off Valves also can be 

overhauled and modernized, because all YARWAY 
improvements are interchangeable with parts on 

earlier models. 


Write today for free YARwAy Blow-Off Valve 
CHECK SHEET—also new Yarway Blow-Off 
Valve Catalog B-426 (pressures to 400 psi) or B-434 
(pressures to 2500 psi). 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


Yarway Unit Tandem 

Blow-Off Valve 

for higher pressures. Combines 
Yarway Seatless Valve and Yarway 
Hard-Seat Valve, or two Yarway 
Hard-Seat Valves in a one-piece 
forged steel body. For years— 

the choice of 4 out of 5 high 
pressure power plants. 
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PLANT PROBLEMS ... here is readers’ 


The question 


What's a good log sheet 
for small hospital plant? 


I’m chief engineer in a hospital 
power plant. We have two 200- 
hp boilers, standby power gen- 
erators, hot-water tank, feed- 
water heater, pumps and other 
equipment commonly found in 
small hospital plants. I feel 
that an adequate log sheet 
adapted to our plant would be 
helpful. 

Most log sheets I’ve seen are 
designed for big plants. Will 
readers give me ideas on how to 
set up a log sheet for my plant? 
—tLAB, March, Power 


The answers 


Tip to LAB: Don't forget 
the right instrumentation 


To set up a good log sheet LAB must 
have the basic instruments in his plant. 
These include: (1) steam flowmeter 
(2) fuel flowmeter (3) feedwater, 
makeup-water meters (4) Multipoint 
draft gage (5) pressure gages and 
thermometers to indicate vital operat- 
ing conditions of steam, feedwater. 
flue gas. 

The log sheet should record con- 
trolled operating conditions at regular 
time intervals. These daily sheets can 
then be totaled and averaged for 24- 
hour periods, monthly and annually. 
Records must contain data needed to 
analyze operating conditions, to figure 
boiler and plant efficiency, and to ad- 
vise top management of the plant’s 
ability to handle future load growth. 

What data are important? At one 
time engineers logged any variable 
pressure, temperature, flow. Present- 
day thinking also concerns these func- 
tions. But they’re limited to items 
needed to make plant calculations. 
Plant’s log sheet is limited by (1) 
instruments that are available for col- 
lecting data (2) special plant: condi- 
tions. Based on these limits, the log 
sheet should permit entering data ap- 
proximately every two hours, covering: 


Pressure, psig 


Vital 
Drum steam 
Feedwater 


Oil 


Desirable 
Header steam 
Heating steam 
Windbox 
Outlet draft 
Furnace draft 


Temperature, F Flow, lb per hr 


Boiler steam 
Makeup water 
Feedwater 

Oil 

Coal 


Feedwater 
Flue gas 
Oil 


In addition to the above, space should 
be provided for each shift to enter total 
figures, such as hours of boiler service, 
steam, fuel, feedwater, makeup water. 
Daily calculations should provide space 
to record averages. 

As part of daily logging, it’s a good 
idea to record time of soot-blower oper- 
ation, time of boiler and column blow- 
down and quantity of water-treating 
chemicals added by the operator. 

F C Betsak State College, Pa. 
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BOILER ROOM 
HOURLY RECORD 


Steam Flow 
Steam Pres. 
coe 
Wind Box 
Furnace 
Stack 
Feed 
Woter 
FLW. 
Heoter 
L.P. Steam 
School Pres. 


Conden~ 
sate 


Pres. 

Temp. 
Pres.. 
Temp. 


Vac. 
Temp, 
City Pres. 
Woter Temp. 
Hot Water Temp. 
Stock Temp. 
Room Temp. 
Outside Temp. 
Shift 
Engineer 
Dote 


Before | took over we 
kept no log sheets 


I’m also chief engineer of a small 
power plant. We have one 200-hp 
watertube boiler and two 125-hp fire- 
tube boilers for standby service. Other , 
equipment include feedwater heater, 
pump and items whose data are listed 
in the hourly record above. 

Before I took over we kept no log 
sheets. There was no way of telling 
how much steam was produced from 
coal. So operators had no idea of plant 
efficiency. Now our operators make the 
rounds every hour, check the equip- 
ment, record data from the gages and 
meters, and transfer this info to log 
sheets in the office. 

Since we switched to this procedure, 
we've been able to cut maintenance 
costs substantially. And we have a 
complete day-to-day record of our power 
plant operating conditions. 

C IsakKson Devils Lake, N. D. 


Want free consulting service? 
Send in your design and oper- 
ating headaches to us. We'll 
give readers a whack at them. 
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know-how put to work 


HOWARD KALLEN, Associote Editor 


BOILER ROOM LOG, DAILY REPORT 


PUMP SET 


DATE: 


OIL SUCTION 


Pres, Temp. PRES 


HEATER 


OIL DISCHARGE 
Pres, Temp. 


OIL TEMP. 
AT BURNER 


STEAM PRES. 
AT BURNER 


OIL PRES. 
AT BURNER 


These boiler-plant readings are important 


The log sheet above lists hourly read- 
ings that LAB should take to get top 
results from any record system he may 
install. 

He should also perform the following 
operations at change of shifts (every 
eight hours): (1) Read levelometer 


on oil-storage tanks. 
flowmeter. (3) Read steam flowmeter. 
(4) Blow down water column and 
water-gage glass. (5) Blow down feed- 
water regulator. (6) Blow down low- 
feedwater alarm. (7) Blow boiler 
tubes. (8) Blow down the mud drum. 


(2) Read oil 


(9) Read the makeup water flowmeter. 
If LAB’s boilers are equipped with 
chemical-feed ptimps, he should record 
chemical-tank level every two hours. 
J F Cooper 
Chief Engineer Toronto, Canada 
Toronto Western Hospital 


UTILITIES OPERATING LOG 


INSTALLATION 


STEAM PRODUCED 


STEAM | BOILER 
press. 


‘FEED- 
WATER 


BOILER 2 | 


OUTSIDE 


FEEDWATER HEATER 


TEMP. | PRESS. 


TEMP. 


MAKEUP 


LB. 


LB. _|1,000 LB,}!|,000 LB} I,000 LB. 


GAL. 


TOTAL 


MAX. 


MIN. 


AVERAGE 


AP. LB.STEAM PER LB. FUEL USED DURING MONTH 
FUEL F (STANDARD TONS) 


JREMARKS 


SEE REVERSE SIDE FOR INSTRUCTIONS | PREPARED 


APPROVED BY 


Here's an operating log that does a top job for us 


J L Huccarp, Governors Island, N.Y. 


Performance records yield valuable information 


The type and scope of a log sheet de- 
pends upon powerplant size, type of 
equipment installed and period of oper- 
ation. Items listed by LAB should have 
performance data logged on a continu- 
ous basis. Such info tells him which 
equipment isn’t operating at top effi- 
ciency. 

Here are data that should be re- 


corded. For the boilers: steam pres- 
sure, steam temperature, steam flow, 
fuel consumption, fuel’s heating value, 
feedwater flow, feedwater temperature. 

In addition to boiler performance 
data, a flowmeter in the feedwater line, 
along with pump suction, and dis- 
charge pressure and temperature gages, 
will give LAB boiler-feed pump per- 
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formance information. These readings 
are valuable for heaters, other pumps. 

Log for the generators should in- 
clude terminal voltage, amperes, kilo- 
watt hours and power factor. Log 
sheet’s format depends largely on the 
type and quantity of data collected. 

H B Wayne Brooklyn, N. Y. 


Turn page for info on heating lube oil 
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More PLANT PROBLEMS 


Fill 


Manhole. Vent. Thermo- 
line x. 


| stot 
bulb 
to 
uge» 


Sight 
gloss 


Direct 
immersion 
heaters 


Sludge drain’ 


CAPACITY: |5O~-gal lube oil 
TIME: 4 to 6 hrs to heat to I40 F 


The question 


What's the best way 
to heat our lube oil? 


Right now we’re using the lube- 
oil tank, above, in our small 
diesel generating plant. We’re 
planning to revamp the lIube- 
oil system and have consulted 
a manufacturer who suggests 
three different plans for lube- 
oil heating: (1) Double-walled 
tank with heat-transfer liquid 
and tubular heater in the trans- 
fer liquid. (2) Side-arm heater 
with circulating pump and heat- 
ing coil inside the tank. (3) 
A steel-jacketed heater, directly 
immersed in the lube oil. Manu- 
facturer claims it will not break 
down the oil. 

We use a detergent oil and 
want to know what best prac- 
tice would be. Will readers tell 
us their experience? How should 
we handle this job ?—KS, March, 
Power 


The answers——_> € 


Your two new problems are on p 140 
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KS should consider using byproduct heat 


There are many ways to heat oil to 
increase its fluidity for pumping pur- 
poses or centrifuging. But methods 
suggested to KS limit possible bene- 
fits. He should make an economic 
study of ways to recover waste heat. 

He could install a small tubular 
heat exchanger that uses engine-jacket 
water for heating. This setup is not 
only economical but also eliminates 
chance of oil breakdown. 

The existing tank could be used as 
a transfer point between storage and 
pump. Pump pushes oil through the 
heat exchanger and into the centrifuge. 
Failure of tubular heat exchangers in 
service is relatively rare. 


A temperature controller in the oil 
line from the heater can operate a 
diaphragm control valve in the incom- 
ing water line, to maintain constant oil 
temperature. 

As an alternate to the above arrange- 
ment, the existing tank can be used 
for oil only. KS could install a 1- or 
114-inch coil of three or four 18-inch- 
diameter turns, inside the tank. He 
could then connect it to engine jacket 
cooling water outlet. As a check on 
possible water-coil leakage, a gage 
glass could be hooked up to the tank. 
Glass would show presence of water 
in the oil, warn of coil leaks. 

A J BreucELMANs New York 


Fill line~__ 


Sight glass<_ 


Heot-transfer-liquid drain 


Coil-heater inlet 
Thermostot bulb 


~--To centrifuge 


Test cocks 


--- Sludge drain 


‘Coil-heoter outlet 


Use double-walled bottom-jacketed tank 


The double-walled, bottom-jacketed fully-insulated tank with a coil heater in 


the transfer liquid does a good job. 


J Boresta West Englewood, N. J. 


Welded 2-in. cross 


\ 8urner 


Sleeve 


Circulating 
pump 
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1 would make minor 
changes in present tank 


To heat 150 gallons of lube oil within 
the required time, a large heating sur- 
face would be ideal. KS can do this by 
making several minor changes in his 
present tank, sketch at left. 

By inverting the tank’s bottom head 
so it’s concave rather than convex, 
KS will have sufficient room for a 
small heating chamber under the tank. 
Adding a 6-inch-deep ring to the bot- 
tom provides even more room. A sta- 
tionary gas-heating unit can heat the 


(Continued on page 140) 
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% below zero in the middle of the desert 


Clark Air Compressors furnish the power 


Mass production testing of aircraft components such as air 
turbine starters, refrigeration turbines and other units was 
what the AiResearch Division of the Garrett Corporation 
wanted. To meet this need, they built giant test facilities next 
to their factory in the middle of the Arizona desert at 
Phoenix featuring seventy-five test cells. 


To provide most of the air to operate test equipment 
AiResearch installed three Clark Model CRA-4 
Balanced/Opposed Motor-Driven-Compressors having a 
combined rating of 4750 horsepower. Up to 42 tons of air per 
hour can be delivered. Temperatures range from a frigid 
—65° to a blistering 1000°F while pressures of from vacuum 
to 1000 psi can be provided. 


For your air needs in the 150-4500 horsepower range, 

Clark has an ultra modern Balanced/Opposed Compressor to 
fit every application. Your nearest Clark representative will 
give you complete information or write for Bulletin 118. 


GIANT ALTITUDE CHAMBER FOR HOT AND COLD TESTS CLARK BROS. CO., OLEAN, N. Y. 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


(>) Balanced / Opposed 
Air Compressors 
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More PLANT PROBLEMS 


tank. Sludge drain will have to be 
moved to the side. 

Welding a vertical 2-inch pipe to 
inside of tank’s bottom head and con- 
necting it to a 2-inch cross about half- 
way up on the tank provides a flue 
exhaust and, in effect, acts like an 
immersion heater. Reducing 2-inch 
pipes to 44-inch at the flue outlet keeps 
heat from escaping too fast. A small 
circulating pump and tank insulation 
completes the conversion. 

This arrangement was _ successfully 
used to heat 150 gallons of oil to 180 F 
in less than five hours. Heating to 140 
F should take less than four hours. 

If inverting the bottom head is too 
much trouble, KS can just add a longer 
sleeve around the tank’s bottom. 

H Muccensure 

San Luis Obispo, Calif. 


Suction heater is easy to 
operate, most economical 


First arrangement, at right, having a 
double-walled tank allows heat to be 
transferred to entire tank. But heating 
all of tank’s contents, and most of its 
surfaces, boosts heat losses, operating 
costs. 

Coil inside tank is least costly to 
install and provides local heating only. 


7emp control; 
volve 


Heot-transfer 
liquid 
DOUBLE-WALLED TANK 


Circulating -~ 
pump 


Circulating’ 
pump 


COIL INSIDE TANK 


Suction heater 


SUCTION HEATER 


Coil should be well above tank bottom 

to avoid heating water, eliminate 

chance of emulsifying oil and water. 
Suction heater is cheapest to oper- 


Begins on page 136 


ate because only oil leaving tank is 
heated. This arrangement keeps heat 
loss to surroundings at a minimum. 
And oil temperature can be accurately 
controlled, since the control valve re- 
sponds to oil’s leaving temperature 
rather than average temperature of oil 
in the tank. 

First two methods use a heat-transfer 
fluid and need a circulating pump. 
Suction heater requires only one fluid 
—steam—to heat the lube oil. So it 
eliminates need for a circulating pump. 
Also, suction heater’s shell and tubes 
can be easily cleaned. Cleaning im- 
mersed coil requires emptying tank. 

H B Wayne Brooklyn, N. Y. 


Correction... 


In April Plant Problems, Reader Gill- 
mor used a heat-cost figure of $.0025 
per 1000 Btu (in reply to PRJ’s ques- 
tion, Should we return condensate 
from our factory process?). This is 
several times greater than today’s fuel 
costs, depending on the fuel type and 
geographical area. Substituting a more 
realistic fuel cost would substantially 
reduce the savings figured by Gillmor. 


YOUR JUNE PROBLEMS 


Where should shunt capacitors be 
located to improve power factor? 


I’m plant engineer for a metal-working plant that’s 
expanded gradually over the past ten years. Biggest 
part of the added electrical load has been in relatively 
small induction motors. As a result, our power fac- 
tor has dropped to about 72%. And the local utility 
company penalizes us for it. Their penalty factor is: 
Billing demand = (90/pf) x metered demand. 

Our metered demand runs about 2000 kw. Power 
company’s rate structure is such that our bill is 
about $3800 per month. 

Electricity comes in at 4160 volts. It is stepped 
down at primary substations to 480 volts, except for 
power used in two 250-hp synchronous motors to 
drive air compressors. 

In addition to power-factor penalty we also face 
this problem: Some plant feeders are carrying more 
than their full-load rating. 

Can Power readers tell us how much we can afford 


to invest in shunt capacitors? Where do you think 
we should locate them to get the best results?—-WCD 


? How can we protect 
cooling-tower wood? 


About seven years ago our industrial plant installed 
a mechanical-draft double-flow cooling tower to 
handle our cooling-water needs. Tower is made of 
California redwood. 

In a recent inspection we noticed that some wood 
areas are bleaching out white and are in a fibrous 
condition. Checking further, we were told that lignin 
in wood—the substance that binds fibers together— 
could be dissolved by sodium carbonate in our cool- 
ing water. 

We're using zeolite treatment for our water and 
feel that we’re already taking adequate precautions. 
But since our cooling-tower wood appears to be de- 
teriorating, we’d like to get the opinions of Power 
readers on how to protect it. What should we look 
for in water conditions ?—CWI 


Sit down right now and answer one or both of these problems. We'll pay extra for answers with photos or sketches. 
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Heat Exchangers 


give the service 


you expect 


Whether you need an off-the-shelf or a custom-built unit, 
B&G offers quality and performance perfected in a quarter 
century of manufacturing heat exchange equipment. 
Starting with proper selection and handling of materials, 
B&G Exchangers are built to designs of proved efficiency 
and with uncompromising workmanship. Ample material 
thicknesses in every detail and high tensile strength bolting 
are assurance of strength and long operating life. Full tube 
bundles and close tolerances between shell wall and baffles 


STANDARD DESIGNS OR ENGINEERED 
TO YOUR REQUIREMENTS 


High pressure B&G Exchanger with fixed 
tube sheets and expansion joint design. 


Large volume carbureted water gas cooler 
using sea water for cooling, with cupro- 
nickel tube-side construction, 
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efficient 
design 


— special 


features 


precision 
workmanship 


correct 
selection 

and handling 
of materials 


Installation of B&G Heat Exchangers and Centrifugal Pumps. 


prevent slippage of fluid and assure maximum heat transfer. 
Units can be furnished with tubing of copper, steel, several 
of the stainless steels and other non-ferrous alloys. 

B&G Heat Exchangers are built to ASME Code U-69 
requirements and can be certified by Hartford Steam Boiler 
and Inspection Service. 

The B&G engineering staff is always available for consul- 
tation on your heat exchange problems. Send for catalog 
showing application range of B&G Heat Exchangers. 


Two single pass, channel head B&G 
Exchangers for series operation. 


Dept. EJ-36, Morton Grove, Illinois 


Canadian Licensee: S. A. Armstrong, Ltd., 1400 O’ Connor Drive, West Toronte 
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ARGUMENTS ... it pays to pop your safeties here 


ALTHEA THORNTON, Assistant Editor 


; TONIGHT at the ARENA 
Continuing the discussion in : 
Kid Killer 
March Power, readers set forth aN BLEED vs igual 
their pet peeves against other éebozing vs conpensinc 
i 
engineering terms that are of vELAcITY vs D 
often misused. EXPANSION Ws'5 SURGE 
Add your favorite by send- ie 
ing in a letter to the editors aS ‘: ey 


Discriminate bleed from extract 


Let me add my pet peeve against misused engineering terms 
(December and March Arguments). 

The terms bleed and extract seem to be used without dis- 
crimination in steam-turbine nomenclature. To paraphrase 
definitions: To bleed means to emit, lose a substance, pay 
or lose a substance freely, take a substance from. To extract 
is to draw out of, pull out, select from a larger quantity. 

Both terms apply where steam is removed from the tur- 
bine cylinders for outside use like the regenerative cycle 
or process or space heating. 

The terms should designate the method of removal. Where 
steam removed depends only on the cylinder or stage pres- 
sure and demand, with no control mechanism, bleed is 
proper. Where steam removal is with a mechanism that 
controls the pressure of steam removed, within limits of 
design capacity, extract is the proper term to use. 

A W Lowell, Mass. 


Watch that term cooling water 


Many terms are used loosely and often incorrectly. 

The term cooling water as applied to a condenser is incor- 
rect, since the purpose of a condenser is to change vapor 
into liquid at constant pressure and, therefore, at constant 
temperature. In fact, we do everything possible to design 
the condenser to prevent any cooling, as that represents a 
direct loss. Condensing, circulating or injection water are 
more nearly correct. 


Reverse that reversible 


On page 150 of March Power we misquoted a state- 
ment by Prof C M Leonard. As printed, it read, “The 
throttling process is a typical example of the reversible 
adiabatic.” This is the opposite of what it should say. 
It should read, “The throttling process is a typical 
example of the irreversible adiabatic.” 


142 
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The terms open feedwater heater and closed feedwater 
heater are not distinguishable. All feedwater heaters are 
actually closed and either type may operate at pressures 
above or below atmospheric. A clearer classification would 
call them either direct contact or surface heaters. 

The same classification is applied to condenser design, as 
heaters and condensers do the same job. The difference is 
that the function of one is directly opposite to that of the 
other. 

Kw and kwhr are used interchangeably and, of course, 
their meanings are entirely different. The first is a unit of 
power, the latter a unit of work. 


Pror C M Leonarp Stillwater, Okla. 


Other terms frequently misused 


The comments on misuse of engineering terms, December 
and March Arguments, bring others to mind. 

For example, velocity is frequently used when the speaker 
really means speed. Few can distinguish between them. 

Rate of speed is common. But speed is the rate of motion. 
So the phrase is absurd. A good substitute is merely speed. 

Flanges are frequently ordered as blank when they should 
be listed as blind. Blank flanges have neither bolt drilling 
nor bore. Blind flanges are complete except for the bore. 

Occasionally physical dimension grates on the ear drums. 
What other type of dimension is there? 

Then, of course, there is cubage for volume, and poundage 
for weight. One may also hear of 150 degrees of heat instead 
of 150-degree temperature. 

Last but not least many drawings are issued with notes 
like this: “Material to be delivered within 60 days . . .” in- 
stead of “Material shall be delivered within 60 days... .” 
The former is not a complete sentence. 


Antonio Dr Lorenzo Brooklyn, N. Y. 


How | feel about expansion tank 


Reader Wayne’s objection to expansion tank (p 142, De- 
cember Power) is hard to understand. The expansion re- 
ferred to is not caused by a reduction in pressure but by an 
increase in temperature. If the expansion tank were omitted 
from a closed system, rising temperature would produce 
rapidly rising pressure, leading to rupture of some part of 
the system when stress became too great. 

(Continued on page 202) 
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How To Increase Production 
and Still Use Less Fuel! 


Problem—Cooking kettles at National Cranberry Company, South Hanson, 
Mass., couldn’t produce enough to supply three recently speeded up canning 
lines. There was neither enough space nor steam supply capacity to. add more 
kettles. Might there be another answer? 


HOW A KETTLE CAN GIVE 
30% MORE OUTPUT 
WITH 30% LESS FUEL 


Selution— Mr. Russell Appling, Production Manager, made a very logical move, 
with everything to gain and nothing to lose. He called his local Armstrong 
Representative to talk about re-trapping his set-up. The existing traps were re- 
placed with Armstrong 2” No. 216 large vent traps, one on each of the 8 kettles. 
Additionally, the steam lines were trapped to assure a dry steam supply. 


Cranberries 


Results — 30% more kettle production. A fourth canning line was added to 
keep up with output. And, fuel consumption dropped 30% despite the 
production increase! 


Space 


If you want more efficient production, greater return on equipment investment, 
why not call your Armstrong Representative. See your classified phone directory 
or Thomas Register, OF wens: Assume that with trap “X”, inadequate for 
the job, cooking time is 10 minutes. During 
that period heat is radiating (wavy lines) 
from supply lines, kettle and trap.This non- 
productive heat loss wastes steam. Now, 
with an Armstrong trap keeping the steam 
space free of air and condensate, heat trans- 


ARMSTRONG MACHINE WORKS 


812 Maple Street, Three Rivers, Michigan 
fer rate is fast and cooking is done in 6 min- 


Application Enginoored 
ng utes. Thus, four minutes of non-productive 


STRONG STEAM 
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HOW 


insulate boilers 


Detroit Edison Company developed this 
method of insulating furnace and 
water-walls with mineral-wool blocks at 
their Conners Creek and St. Clair 
power plants. These step-by-step pho- 
tos show exactly what to do. Method 
here may be adapted to your uses also. 
Courtesy, Baldwin-Hill Company, 
Trenton, New Jersey 


—p FASTEN these 18x24x3-in.-thick mineral-wool blocks to the 
pencil rods with 16-gage galvanized-iron wire as shown. Tie 
wires, having been fastened first to the two adjacent pencil rods, 
are brought together over the block’s face. Then the tie wires 
are tightly joined. For this operation, Detroit Edison specifies 
at least three pairs of tie wires per block for best results. 


EXPANDED METAL is secured on studs welded to boiler 
tubes. Tubes have surface temperature of 650 F. 
Studs are staggered and spaced 18 in. vertically, 24 
in. horizontally. Lath, fastened to the studs by large 
washers and speed clips, serves as a base for a 114- 
in. layer of refractory cement. Pencil rods, 14-in. 
diameter, are welded horizontally to the protruding 
ends of the studs. The 18-in. vertical spacing between 
rods corresponds to the vertical dimension of following 
layers of mineral-wool insulating blocks. 


JOINTS AND VOIDS in the block insulation are next filled with 
mineral-wool insulating cement. Job will be finished. by in- 
stalling the 1-in. steel boiler casing, which will bear against 
34-in. asbestos rope barriers. This rope will be fastened hori- 
zontally, vertically, or both ways, over the block at needed 
intervals. Rope barriers are installed to (1) prevent flue-gas 
bypass between the setting and casing at draft differential 
zones (2) break possible chimney effects between surfaces. 
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‘THERE'S AN 
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STOCK NEARBY 
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AD. Green 
REFRACTORY 


PRO 


DUCTS 


From coast-to-coast, A. P. GREEN 
warehouse stecks are available for 
immediate delivery to your plant... 


You Lower Your Capital Investment . . . Your capital 
is not tied up in warehouse space. 


You Lower Your Inventory Costs . . . You have on hand 
only the refractories you need . . . immediately. 


You Lower Your Inventory Losses... You buy on 
current prices . . . there’s no danger of losing money due 
to price declines or breakage while in storage. 


You Increase Production Space... By freeing storage 
space for more profitable use. 


You Lower Labor Costs... A. P. Green refractories 
are delivered to the point of usage. There’s no inplant 
moving by your workers. 


You Maintain Steady Production ... With less down 
time. A. P. Green warehouse stocks are complete and 
are available for immediate delivery. 


Look in the classified section of your telephone 
directory or write for the name of the A. P. Green 
distributor in your locality. 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U. S. A. 


PLANTS: Mexico, Mo. © Woodbridge, N. J. © Sulphur Springs, Texas 


In Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 
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BASICS ... bringing engineering theory down to earth 


FLUID FACTS — 10 


& TACKLING water hammer is easy when you know what 
causes the problem, how you can figure its extent, what some 
tried and tested cures are. 

Basically, water hammer is a sudden boost in pressure 
in a piping system resulting from an abrupt halt of liquid 
flow. Closing a valve rapidly in a liquid line that’s under- 
sized is a common cause of hammer. Power failure of 
several pumps at once will also do it. 

When flow suddenly stops, fluid’s motion energy must be 
dissipated. Motion energy converts to high-pressure waves 
that originate at stoppage point. Waves surge back and 
forth through the system at approximately the speed of 
sound. (Sound itself is nothing more than a pressure wave.) 
Since liquid is virtually incompressible it can’t ride with 
the punch. So liquid in the pipe acts like a solid column, 
straining, expanding and pounding the pipe—and, some- 
times, even rupturing it. In a relatively short time liquid’s 
original flow energy is used up in friction, turbulence. But, 
often, not before it damages the system. And, at best, ac- 
companying noise is a nuisance. 

Methods of licking water hammer try to get at the root 
of the problem by slowing down or cushioning the effect of 
energy dissipation. Common energy absorbing devices are 
hydraulic shock absorbers, silent check valves, air cham- 
bers, air-injection systems. 

We've already seen how sudden flow stoppage sets up a 
pressure wave. The time, ¢, it takes for the wave to travel 
from its origin to the other end of the line, in seconds, is: 


¢ (1) 
where 

L = pipeline length, ft 

a@ = pressure wave velocity, fps 

To figure a for different piping systems: 
a = 4660/(l1 + Kr)% (2) 
where 


K =ratio of elastic modulus of water to that of pipe mate- 
rial. For steel pipe, K is 0.01 

r =ratio of pipe ID to thickness 

Maximum hammer pressure is: 

hm = aV/g (3) 

where 

hy» = hammer pressure rise if flow is cut off instantly, ft 

V = liquid velocity just before flow cutoff, fps 

g = gravity constant, ft per sec” 

To get total pressure in the system, add h,, to normal line 
pressure. If total pressure is close to design pressure, you’re 
risking the possibility of rupturing the system. . 

One good way to reduce hammer pressure: Increase flow 
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Water hammer your headache ? 
Cure: ride with the punch 
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HOWARD KALLEN, Associate Editor 


stoppage time. By doing this you avoid reinforcing the 
pressure wave as it surges back and forth through the sys- 
tem. Actual hammer pressure, A, for any flow cutoff time, 
T, is: 
h = hy(t/T) (4) 

You can usually keep A within safe limits—eliminating 
destructive effect of water hammer—by making sure 7 is 
anywhere from five to ten times greater than ¢. 


A typical water-hammer problem 


Suppose you want to check possibility of water ham- 
mer in a 250-ft-long l-inch steel pipeline that carries 
cold water. System design pressure is 150 psi. Max 
operating pressure is 75 psi. From known flow rate 
you find that liquid velocity is 8 ft per sec. Manufac- 
turer tells you that his quick-operating valve at the 
end of the one-inch line can be closed in a minimum 
of 0.2 seconds. Here, in easy steps, is how to tell if 
water hammer will be serious. 
(1) From formula (1), find the time required for a 
pressure wave to travel from the valve to piping sys- 
tem’s other end and back. But, first, you'll have to 
get wave speed from formula (2): 
a = 4660/(1+ Kr)% 

= 4660/(1 + .01 x 14.2) % 

= 4360 fps 
Time for pressure-wave travel is: 
t =2L/a=2 X 250/4360 = 0.115 seconds 
(2) If flow were cut off instantly hammer pressure 
would be: 
h,, = aV/g = 4360 X 8/32.2 = 1084 ft 

= 1084/2.31 = 469 psi 
(3) Actual hammer pressure, from formula (4) is: 
h =h,y(t/T) = 469(0.115/0.2) = 270 psi 
To get total pressure at time of hammer, add 270 psi 
to 75-psi operating pressure. Total is 345 psi. So, 
although pressure is only momentary, you'll be in- 
viting a ruptured system. 

Possible solutions are (1) Increase T by having 
manufacturer install a slow-closing device on the 
valve—if the increase doesn’t interfere with process 
operation. (2) Install some form of shock absorber 
—air chamber, air check valve, air injection system. 
These devices take up momentary pressure surges, 
also eliminate hammer noise. 


These ‘Hospital Valves” for OXYGEN 


now serve many industrial needs... 
JENKINS Bronze Globe and Angle 


with TEFLON disc and packing 


Jenkins Figs. 504 and 505 Bronze Globe 
and Anglej Hospital Valves were de- 
signed for [the critical requirements of 
controlling] oxygen, nitrous oxide, or 
any non-flammable gases in hospital 
services. Influstry was quick to note the 
unique ady¥antages, and they are fre- 
quently specified for systems carrying 
gaseous fluas for heating, cooling, light- 
ing, and prpcessing, where pressure does 
not exceedj 400 psi, or temperature a 
maximum $f 150° F. 

Fitted angi tested to comply fully with 
all Association specifications for hospital 
services, they have the “extra value” 
construction throughout that is assured 
by Jenkins|quality standards. 


Complies fully with “Standards for 
Non-Flammable Medical Gas Systems” of — 
NATIONAL FIRE PROTECTION ASSOCIATION 
NATIONAL BOARD OF FIRE UNDERWRITERS 
AMERICAN HOSPITAL ASSOCIATION 


TEFLON Disc and Packing 


DuPont “Teflon” is a tough, “waxy” 
inert solid, gray-white in color, 
tasteless and odorless, non-adhe- 
sive and frictionless. Teflon’s high 
resilience assures perfect contact of 
disc with lapped, crowned seat for 
gastight closure. Packing is one- 
piece ring of Teflon, provides de- 
pendable leak-proof seal with 
light compression. 


Reinforced Body Casting 


Get deta 
can improy 
your hook 
are another 
of “valves 


s—find out how these valves 
fe efficiency and economy in 
ips for critical service. They 
example of the broad range 
or every service” in Jenkins’ 


High strength bronze body is 
ribbed along bottom centerline 
providing extremely high factor of 
safety. Guards against distortion 
from vibration, shock, or pipe 
strains. 


Degreased 


All bronze parts are thoroughly 
degreased before assembly. 


Polished Spindle 

Alloy bronze spindle is polished 
to permit easy turning and assure 
leak-proof seal. 

Patterns 

Globe Fig. 504, Angle Fig. 505 
Sizes and Pressure 

Y%4" to 2” 400 Ib. O.W.G. 


complete line. 


4, 


GET COMPLETE INFORMATION J | ) N Kl N S 
from your Jenkins Valve 


Distributor, or write: LOOK FOR THE JENKINS DIAMOND 


Jenkins Bros., 100 Park LVE S 


Ave., New York 17. Ask 


for Bulletin 116, 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS EVERYWHERE 
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axes the 
generator 


Grabbing the ax, | started to put those two generators in step 


“Ger THE jJoB poNnE—lI don’t care 
how, but get it done” was the favorite 
command of a steam-fitter boss I had. 
Getting things done adds up to an im- 
portant human quality — resourceful- 
ness. If you ask me the one trait an 
operating engineer or maintenance me- 
chanic needs, my answer is Resource- 
fulness—spelled with a capital R. 

This topic naturally leads to that ace 
of power engineers who gets jobs done 
—all kinds of jobs—come hell or high 
water. That’s Marmaduke Surfaceblow, 
consulting engineer extraordinary. So 
off I went, tracking down the old sea 
dog for a possible yarn on the subject. 

Marmy’s dingy office above O’Houli- 
han’s Machine Shop & Engine Works, 
was closed. Next stop along the water- 
front was the Bent Propeller Bar. With 
balmy spring breezes blowing in from 
the Atlantic Ocean, the waterfront es- 
tablishments had doors and windows 
open. Nearing the BP Bar, I was 
greeted by a rumble that sounded like 
a dozen tugboats all blowing their 
whistles at the same time. Getting 
closer, I could tell that, sure enough, the 
customers were vocalizing. 

Stepping inside, | saw Marmy, with 
his cronies’ arms around him. The boys 


were in the act of knocking the bottom 
out of “Asleep in the Deep.” Marmy’s 
foghorn voice vibrated the glasses along 
the bar as he scraped the gravelly bot- 
tom of the double contraoctave note at 
32.5 vibrations. With that basso note 
out of their systems, he and his buddies 
came up from the deep, slightly purple 
about the gills and gasping for air. In 
unison, they reached for their glasses 
as one man and turned bottoms up. 
As soon as their tanks were ballasted, 
one character yelled, “Now, Marmy, 
how about you leading us in “Over the 
Waves.’ ” 

“Bilgewater on over the waves, under 
the waves and through the waves,” 
roared Marmy in his foghorn voice, 
putting down his bottle of Sandpaper 
Gin. “Tl tell you bilge divers about 
the time I put two synchronous genera- 
tors in step. And all I used was a fire 
ax,” he added. That amazing statement 
was such a switch from what had been 
going on that everyone perked up his 
ears. Marmy backed against the bar 
and surveyed his audience sternly. Then 
with all eyes upon him, he blasted 
away. 

“Back in 1930, we limped into the 

(Continued on page 190) 


POWER * JUNE 1956 


AY 

a a 
148 


from Your 


@ Nalco Representatives make friends and permanent hele WATER TECHS 


Nalco System users with a simple formula: honest water 
treatment service. A paper on “A Laboratory Method 


for the Study of Steam Condensate 


You can ask your Nalco Representative questions and get : ee 
straightforward answers... And if you stump him, he— 
and you—can put the whole Nalco Laboratories’ and ‘he 8th Annual Conference, National 
Service staffs to work on a plain-language plan of actionto _—_Association of Corrosion Engineers, 
get you better water treatment results, most economically. has been reprinted by Nalco for 
If you are not already getting the security from water distribution to men interested in this 
treatment troubles that regular calls from your Nalco problem. Your copy will be sent 


Representative bring, call or write today for prompt action. free upon request. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


SYSTEM .. . Serving Industry through Practical Applied Science 
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Really Safe Way 


ATOMIZING STEAM ae 
oll 
Starting Push-button 
and Signal Light 
Ignition 
Transformer 


Main Gas 

Safety Shut-off 

Valve 
Pilot 
Solenoid 
Valve 


Main Flame 
Scanner 


POWER LINE 


MAIN GAS 


PILOT GAS 


SCANNER CONDUIT 


» Pilot 
Solenoid 


Starting Switch Ps 
and Pilot Light Ignition Transformer 


SCANNER ASSEMBLY 


Sealing Union _ Insulating Tube Electronic Scanner Safety Shutoff Valve 


Safety Shutoff Valve 
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 fireye Interlock System offers you all these safeguards in a single 
Los Main Oil Main oa | 
Mount 


New Fireye 
All safeguards, relays “Packag ed” I n te r | ock 
| comida System automatically 


and tested in 
cabinet assembly. 


IF insures safe . 
light-off and firing. 


0 


Now, for the first time, you can have a complete 
“packaged” safeguarding system for your power boiler. 
This single factory-integrated control system 
automatically, positively enforces a safe light-off 
procedure and supervises the flame during firing. 


| 
Every stage of lighting-off each burner is precisely 
| controlled by Fireye’s system of timers, interlocks, and 
shutoff valves. And, if the flame goes out, the system 

shuts off fuel in 2 to 4 seconds . . . and will not 
i allow re-ignition before the combustion chamber 

= | is completely purged. 
| 


This new Fireye system eliminates the hazards of 
incorrect light-off and flame failure, which insurance 
records show are the cause of 85% of all furnace 
explosions. It can be installed on any multiple burner 
boiler. Installation supervision by a qualified Fireye 
engineer is part of our national service, when desired. 


/ 


For full details, call your local Fireye representative, 
or use the coupon below. 


COMBUSTION CONTROL DIVISION 


ELECTRONICS CORPORATION OF AMERICA 
718 Beacon St., Boston, Mass. 


Other ECA Divisions: Photoswitch Division 
* Fireye Division * Marine Division * Business 
Machines Division * Photoconductor-Transistor 
Division * Military Division 


Electronics Corporation of America, Dept. C9-6, 
718 Beacon Street, Boston 15, Massachusetts 


Please send me your new bulletin describing safe start-up and firing practices for multiple 
burner boilers. 


NAME 


Complete COMPANY 
Cabinet 


Assembly STREET CITY. 
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Reader 
service 


section 


Start with these quick samples... 


Same stuff, new use... 


Subcritical reactor at Argonne National Lab is putting to work same 
uranium and graphite used in the world’s first nuclear reactor. Photo 
and story of this structure, dope on the first commercial superpres- 
sure steam turbine-generator unit, plus other late news from power 
circles in this month’s .. . 

Reports From the Field, p 154 


Design trends... 


in British power stations are pinpointed in this month’s feature 
technical paper—just one of 19 hard-hitting reports briefed for your 
quick review. Other subjects include feed pumps, internal-combus- 
tion engines, reactor controls, nuclear energy. 

Technical Briefs, p 156 


Double the light... 


of present tubes of equal length is obtained by new-type fluorescent. 
lamp introduced by General Electric. Key to this increased light 
output is a series of lengthwise dents or grooves along one side of 
the fluorescent tube. 

Plant Equipment News, p 160 


Quick reference... 


selection tables for variable-speed drives highlight an informative 
42-p bulletin offered by Allis-Chalmers Mfg Co. To get your copy 
of it or any of the other 40-odd items in this month’s listing, use 
the convenient post cards provided. 
Free Literature, p 169 


Good citizens... 


are made —not born. In his usual lively style George Edwards tells 
why he believes this to be so. Read his account of the success 
story of immigrant Joe Witkowski, maintenance foreman. 


George Edwards, p 172 


For other timely ideas, see following service pages > 
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It’s NEW! It’s Revolutionary! 


SO SMALL 


So SIMPLE 


SO TROUBLE-FREE! 


7. a CAP 


Practically 


2. a visc Eliminates Maintenance! 


ere’s the smallest...the most compact...the most durable steam 

trap you’ve ever seen...for all-around trapping effectiveness! 
It’s the new Sarco Thermodynamic trap. 

Look at it. So small...it fits into the hollow of your hand. So 
simple...only 3 rugged parts...machined from stainless steel 
bar stock. So trouble-proof ... only moving part, a hardened solid 
stainless steel disc, practically immune to wear. Not affected by 
superheat, water-hammer, corrosive condensate. 

Use the SAME trap for 10-600 psi...for light or heavy loads 
... without seat or valve change or other adjustments. Closes tight 
on no load—no steam waste. 

Ask for a 60 day trial installation of Sarco TD trap and 
strainer... write for bulletin 257. Sarco Company, Inc., Empire 
State Bldg., New York 1, N. Y. 


SARCO 


Only Sarco Makes All 5 Types 


That's why Sarco can give impartial advice on proper steam trap selection. 


Float Liquid 
Thermodynamic Thermostatic Thermostatic Expansion Camlift Bucket 
Steam Traps Steam Traps Steam Traps Steam Traps Steam Traps 


2149-8 


YES, SO TROUBLE-FREE: No vailve-closing 
mechanism to wear or stick —the kinetic 
energy of steam closes valve. No critical 
clearances to choke. No gaskets to leak. 
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REPORTS FROM THE FIELD 


What’s happening in power and what it means to you 


For Calendar of Events see page 234 


5000-kw steam turbine undergoes final assembly 


b> SHOWN DURING FINAL ASSEMBLY at Allis-Chalmers West 
Allis Works is this 5000-kw steam turbine for the Argonne 
National Laboratory’s experimental boiling-water-reactor 
power plant. The turbine is of modified design to provide 
for exceptional leak-tightness required for steam coming 
directly from the reactor. 

Grooves can be seen on lower surface and special glands 
on the upper half casing. In service the inner groove will 
be evacuated continuously while the outer groove carries 
dry air under pressure. Thus, any outward steam leakage 
will be evacuated and can be reclaimed if desirable, while 
any in-leakage will contain no airborne moisture derived 
from “ordinary” water. This latter feature is important 
while the plant is operating on heavy water. 


Argonne National Lab gets subcritical reactor 


® THE ORIGINAL URANIUM and graphite used in the world’s 
first nuclear reactor have been used in this exponential as- 
sembly or subcritical reactor recently constructed at Ar- 
gonne National Laboratory. The exponential assembly is an 
8-ft cube that contains 30 tons of graphite and into which 
21% tons of uranium have been placed in accordance with a 
pre-determined lattice-type arrangement. By measuring 
amount of induced radiation in indium foils placed in the 
reactor, photo left, it is possible to obtain information needed 
for design of full-scale reactors. 

The original reactor, after its initial operation at the 
University of Chicago, was dismantled and reassembled at 
a remote site southwest of Chicago. It contributed informa- 
tion to the atomic-energy program for more than a decade. 
In 1955, it was again dismantled and much of its uranium 
and graphite used to build this exponential assembly. 


Supercritical turbine-generator unit begins test 


® Factory rests for the world’s first commercial super- 
critical pressure steam turbine-generator unit have begun 
at General Electric Co’s large steam turbine-generator de- 
partment in Schenectady, N. Y. Photo at left shows work- 
men leveling the 7-ton supercritical pressure element turbine 
rotor prior to lowering it into turbine shell. 

The unit will operate at initial steam pressure of 4500 
psig at 1150 F. Highest steam pressure used by turbines 
now in service is 2400 psig. The unit is rated at 125,000 kw, 
is capable of furnishing enough electricity to meet average 
yearly needs of over 208,000 persons. Installation is sched- 
uled for this year at the Philo, Ohio power station of Ohio 
Power Co of the American Gas and Electric System. 

(For More Reports from the Field, turn to page 234) 
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TAILOR MADE 


TYPICAL SPECIFICATIONS: » 


TYPE NUMBER: 657A 

BODY END CONN: 2” Welding End 

BODY MATERIAL: CS Chrome Moly 

VALVE TRUA: 31655, Stellited seal welded rings 
INNER VALVE: Double port Throtile Plog 
PACKING: Tefton 

to 15 pst 


Years of experience in supplying control valves 
EQUALIZING CONN: Top and bottom, F-4 : and Level-Trols to steam and power plants has 


CONNECTION SIZE: 2” 600 ib. ASA Figd.. od os 
FLOAT supplied Fisher with the knowledge and ability 


FLOAT MATERIAL: 304 St. Steel ; to build heater drain equipment that will stand 
TORQUE TUBE: K-moneh up, year in and year out, with a minimum 


of maintenance, 


FISHER GOVERNOR COMPANY - MARS ‘ LTOWN, IOWA 
CANADIAN PLANT: WOODSTOCK, On 
LEVEL CONTROL 
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TECHNICAL BRIEFS 


1-€ ENGINES 


Latest engineering developments for busy power men REACTOR CONTROLS 
NUCLEAR ENERGY 


TURBINE ROOM with 5 turbine-generator units installed | 


CONTROL ROOM at Keadby power station is completely circular 


Design trends in modern 
British power stations 


Keadby power station—Yorkshire division. Central Elec- 
tricity Authority (Great Britain). 

Keadby power station, now operating with its maximum 
installed capacity of 360,000 kw, started operation in 1952 
with a 60,000-kw unit. Photos herewith show a number of 
interesting features of this modern English station. 

Each of the six boilers is rated at 550,000 lb per hr at 
925 psig and 915 F. They are pulverized-coal fired, each 
unit having eight burners located in the furnace roof. 

Turbine-generators are 60,000-kw units turning at 3000 
rpm with 900-psig 900-F steam at the throttle. These three- 
cylinder reaction-type machines, with double-flow low-pres- 
sure cylinder, exhaust into single-shell two-pass condensers. 
Generator is hydrogen cooled, and the main and pilot ex- 
BOILER HOUSE: Unit No. | and its piping arrangement citers are gear-driven from the generator to run at 1000 
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J-M 85 % Magnesia is lightweight . . . easy for workmen to install half-sec- 
tions on this 10” steam line. Insulation work at the Grace Chemical plant 
was performed by Young Sales Corporation of St. Louis. Engineering and 
construction was directed by Foster Wheeler Corporation of New York. 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


... the choice of insulation engineers 
at Grace Chemical’s new Memphis plant 


Inpustry’s LONG-TIME standard for 
temperatures to 600F is still your best 
insulation buy. For J-M 85% Magnesia 
provides high insulating value, easy ap- 
plication, long life, initial low cost and 
minimum maintenance. That’s why in- 
sulation engineers consistently specify 
J-M 85% Magnesia for modern installa- 
tions like Grace Chemical’s new anhy- 
drous ammonia-urea plant. That’s why it 
will pay you to specify J-M 85 % Magnesia 
for your new plant or modernization 


Johns-Manville 


POWER * JUNE 1956 


To assure you maximum value from 
your insulation dollar, Johns-Manville 
gives you complete drawing-board-to- 
job-site service. You get expert recom- 
mendations by the world’s most experi- 
enced insulation engineers . . . plus expert 
installation by authorized J-M Insulation 
Contractors. Write today for further 
information on J-M 85% Magnesia and 
Johns-Manville’s unmatched facilities to 
solve your insulation problems. Address 
Johns-Manville Box 60, New York 16, 
N.Y. In Canada, Port Credit, Ontario. 


J-M 85 °% Magnesia also comes in block form. 
Here you see it being applied to a vertical 
drum at a New Jersey petroleum refinery. 


INSULATION 


MATERIALS “ENGINEERING - APPLICATION 
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More TECHNICAL BRIEFS 


Begins on page 156 


rpm. There are five stages of feed heating for each unit. 

Feed pumps are arranged so there is one pump per tur- 
bine-boiler unit with one standby feed pump per pair of 
units. Six circulating-water pumps housed in a separate 
pump house deliver water through three 72-in. bitumen-lined 
steel pipes to the condensers. Each pump is rated at 2.7 


million gph. 


Each turbine-boiler unit has its own control board, ar- 
ranged in three sections. One is for the turbine, the other 


two for the boiler. 


Generators are solidly connected to a generator trans- 
former which steps the voltage to 132 kv. Transformers are 
forced-oil watercooled type. Because the plant is remote 
from any large center of population, two recreation rooms, 
football and cricket pitch areas, tennis courts and houses 
are provided. Almost half the total station staff of 323 per- 


sons live in the housing facilities provided at the plant. 


FEED PUMPS for station. Each boiler has its own feed pump 


Turbine-driven feed pumps stage a 
comeback for large generating units 


Application of single turbine-driven 
feed pumps to 225,000-kw generat- 
ing units. By J A Tillinghast, American 
Gas and Electric Service Corp. 

Use of a single turbine-driven feed 
pump has several advantages for the 
plant discussed. These include (1) 
lower plant investment per net kw (2) 
improved cycle performance (3) in- 
creased capability (4)  unit-system 
philosophy developed on the AG & E 
system is further implemented (5) 
variable pump speed for flow control 
is ideally achieved with turbine drive 
(6) high rotative speed suitable for 
large capacity, high-head pumps is eco- 
nomically obtainable (7) high-pressure 
heater-tube design pressures are lower 
since the tubes are not subjected to the 
full-speed shutoff head of the pump 
(8) overload capacity is available in a 


variable-speed pump in which the 
upper speed is not tied to some syn- 
chronous speed. 

But a single full-capacity turbine- 
driven pump has several limitations 
which must be carefully evaluated. 
These are: (1) availability of the whole 
generating unit is tied to the availabil- 
ity of the single feed pump and its tur- 
bine drive (2) a motor-driven startup 
pump must be provided to start the 
unit (3) operation of the pump during 
startup requires more control than with 
motor-driven pumps. APC paper; no 
number. 


Economics of turbine drives for boiler- 
feed pumps. By A G Mellor, E L Pace 
and J F Ransom, General Electric Co. 

For many years, 3600-rpm motors 
have been used for feed-pump drive. 


But recently there has been consider- 
able interest in steam-turbine drives. 
In general, motors have proven more 
economical for the size of generating 
units and steam pressure commonly 
used. 

Larger generating units operating at 
higher pressures again make steam tur- 
bines attractive. Also, pumps operat- 
ing at speeds above 3600 rpm are more 
economical for the new units and are 
easily driven by turbines. 

Studies in this paper show, that for 
the ranges considered, initial invest- 
ment for turbine drives is higher than 
for motor drives unless a full-capacity 
turbine drive with no spare is used. 
But the increased station output ob- 
tainable with turbines easily justifies 
this type of drive. There appears to 
be no justification to using more than 
two turbine-driven pumps per generat- 
ing unit since installed cost of three 
half-size turbines is about equal that of 
two full-size turbines and a better heat 
rate is obtained by using the larger 
turbine. APC paper; no number. 


Internal-combustion 
engines 


The measurement of engine response 
to sudden load changes. L 7 Brinson 
Jr and E C Schuster, Nordberg Mfg Co. 

This paper presents a method of 
measuring characteristic engine re- 
sponse to sudden load changes. Rate 


Directions for ordering papers on p 224 


at which an engine will respond to a 
new load demand is developed by a 
comparison of the energy made avail- 
able to the engine versus the total out- 
put as measured by the torque equiva- 
lent of friction, load and acceleration 
for one revolution. This output under 
transient conditions is then compared 
with the steady-state characteristics 
which can be expressed as a transient- 
response efficiency for any given heat 
input. ASME paper No. 56-OGP-7. 


Rating engines by fuel-air ratio effects. 
By R J Cramer Jr and K F Froelich, 
Nordberg Mfg Co. 

Military and purchase specifications 
by government agencies, industrial buy- 
ers and consulting engineers have, in 
general, limited brake mean effective 
pressure and piston speed with refer- 
ence to commonly accepted coverages. 
Such limitations are not rational and 
penalize the buyer by favoring the least 

(Continued on page 216) 
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Stop | Algae Problems 


mple, low-cost way 


NEW Allis-Chalmers Algaecide kills 
all classes of algae and other 
microscopic organisms 
in cooling water 


If you are troubled by slimes and algae in your 
cooling tower system, new No. 120 Series Algae- 
cide is the answer. It is the most effective algae- 
cide known. It eliminates such problems as 
plugged pump strainers, coated heat exchanger 
tubes, coated slats in cooling towers. 


It is easy to introduce into the system by 
means of a pump, drip feed or manual feed. 


It is safe to handle. Even in concentrated form 
it is only a mild irritant to skin, eyes and mucous 
membranes. 


Field tests prove that a 5-ppm concentration 
is toxic to most organisms. 


Get complete information on No. 120 Series 
ee: Algaecide. Call your nearest A-C office, or write 


a Allis-Chalmers, Power Equipment Division, 
| - A L LIS-C H A LM E R S Milwaukee 1, Wisconsin, for Bulletin 28X 8434. 


for. . 


As little as 2 ppm has 
killed all these algae 


Anabaena Oocystis Chlorella 


1 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 


GROOVE PATTERN of new fluorescent tube results in light output of twice that 
of existing lamps. Uncoated tubes for the lamp line the back of the lab table 


Fluorescent lamp gives double 


the light output of present tubes 


601 + New concept in fluorescent lamp 
design, Power-Groove, is claimed to re- 
sult in double the light output of pres- 
ent tubes of equal length. This in- 
creased light is made possible by a 
series of lengthwise dents or grooves 
along one side of the fluorescent tube. 
At the grooves the tube is nearly U- 
shaped in cross-section, see sketch at 
right. This design permits a maximum 
circumference of the tube while con- 
stricting its inside area. 

The greater light output results from 
(1) an increase in area of the lighted 
tube surface (2) a higher wattage at 
which the tube can operate and (3) 
more effective use of energy within the 
tube. 

The scientific principle involved is 
to diminish the internal loss of energy 


before it can be turned into visible 
light. The loss is caused largely by 
absorption in the mercury vapor within 
the lamp. The grooves constrict the 
area within the bulb and, since the 
radiation has less distance to travel, 
more of it survives to activate the phos- 
phor and create visible light. 

Rapid-start principle is being used so 
that the lamps will be essentially in- 
stant starting and have ballast equip- 
ment of minimum size and cost. New 
ballasts have been designed by the 
company’s engineers. 

New fixtures will have to be designed 
to accommodate the lamp. It will be 
used in new installations—not for re- 
placements in existing fixtures. 

The lamps are expected to find wide 
use for general lighting in industrial 


READER SERVICE SECTION °* 


CROSS-SECTION of one of the grooves 


areas, offices and stores. Many high- 
bay areas using filament or mercury 
can gain the advantage of fluorescent 
at favorable maintenance cost. 

Basic length of the Power-Groove 
will be 8-ft, but 4ft lamps will be 
available to fill in where necessary. A 
6-ft size probably will be developed for 
street lighting, according to the manu- 
facturer. 

The basic lamp is 2%-in. diameter 
and is rated at about 200 watts. 

General Electric Company, 
Nela Park, Cleveland 2, Ohio 


More Equipment News, turn to pages 162, 164, 166 » 
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How CRYSTOLON* linings 
pay off in 
packaged boiler operations 


EXPANSION ALLOWANCE 


CRYSTOLON 
SEGMENTS 


CRYSTOLON SEGMENTS 


In Fire Tube Packaged Boilers the swirling action of the 
flame causes particularly heavy erosive and abrasive attacks 
on the refractory lining. crysTOLON refractories, with their 
high resistance to abrasion and erosion, make the ideal lining 
material. Also, their ability to take up and release heat 
rapidly improves combustion and flame characteristics — a 


REAR FIRE TUBE 
FRONT FIRE TUBE 


further advantage for over-all boiler efficiency. 

In boilers of this type use arch brick for larger boilers, 
tongue-and-grooved segments for smaller boilers. In water 
wall packaged boilers use crystoton armor block at the 
grate level and crysToton brick and cement to protect the 
bridge wall, 


Norton cRyYsTOLON refractories, engineered and prescribed for 
better boiler operation, are characterized by exceptional hot 


strength, high refractoriness and thermal conductivity and great NO R 7 O N 
resistance to slag penetration, spalling and abrasion. Providing 
maximum protection against the mechanical and chemical attacks 


of a wide variety of fuels, they eliminate many costly repairs to REFRACTORIE S 


grates and settings, as well as reducing down-time. 


Send for booklet 


_describing how Norton refractories supply 
money-saving ’s for your boiler applications. 
Write for your copy of Refractories for Heat and 
Power to Norton Company, 445 New Bond St., 
Worcester 6, Mass. Canadian Representative: A.P. 
Green Fire Brick Co., Ltd., Toronto 5, Ontario. 
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Mechanical liquid-metal pump 
handles high-temperature fluids 


602 + Hermetically-sealed pump is designed to circulate 
liquid sodium and sodium-potassium alloy. It can be ap- 
plied in nuclear power plants, chemical process lines and 
for other applications requiring high-temperature heat trans- 
fer mediums. Capacities range up to 5000 gpm for fluid 
temperatures as high as 1600 F. 

The pumped fluid temperature has little affect on the 
motor winding temperatures, hence winding insulation 
considerations do not limit temperature of the pumped fluid. 

There are no external shaft seals and suction and dis- 
charge nozzles are designed to be welded into the pipeline. 
Although the pumped fluid is allowed to fill the motor cavity, 
it is excluded from the rotor and stator windings by sealing 
jackets in the magnetic gap. All surfaces in contact with 
pumped fluid are made of corrosion-resistant alloys—austen- 
itic stainless steel and Inconel. 

An external supply of coolant is the only auxiliary require- 
ment. Double walls are provided between coolant and 
sodium at all points of the integral heat exchanger. 

The bearings, lubricated by the pumped fluid, are made 
of sintered carbides to withstand the corrosive effect of 
sodium. Good lubrication is assured by keeping tempera- 
ture of the sodium, in the region of the bearings, between 
275 and 400 F, regardless of temperature of pumped fluid. 

A regenerative-type cold trap reduces to below .001 per- 
cent the sodium oxide particles that pass through the motor 
and bearings. Full details on request to manufacturer. . 
Westinghouse Electric Corp, Box 2099, Pittsburgh, Pa. 


162 


Begins on page 160 


High-temperature lubricating systems 


603 + Centralized systems are designed to withstand 
temperatures to 500 F while providing fully-automatic 
lubrication. They are made up of three basic com- 
ponents: (1) a combination pump-reservoir that feeds 
oil at a predetermined frequency and volume into (2) 
a single-line distribution system, with junctions and 
branch lines leading to each lubricating point where 


(3) a Meter-Unit filters and measures the oil and main-_ 


tains one-direction oil flow. 

Porous bronze filters having a density equivalent 
to an SAE F-10 felt filter are used in both the lubri- 
cators and Meter-Units. Check valve disks are made 
of silicone rubber smoothly calendered on both sides 
and .010 in. thick. New lubricants—one with a syn- 
thetic base, two with petroleum bases—have been de- 
veloped for use with the systems. 

Bijur Lubricating Corporation, 
151 W Passaic St, Rochelle Park, N. J. 


Mixed-bed mono-column demineralizer 


604 + Unit operates on mixed-bed principle, produces 
up to 500 gph of high-purity water (effluent readings 
as high as 15 and 20 million ohms). All operating 
functions, including regeneration cycle, are fully auto- 
matic. When effluent’s conductivity falls below desired 
preset standard, unit automatically stops and need 
for a regeneration cycle is signalled by a red light. 

One regenerant tank only is supplied; this is for 
the caustic solution. Acid draw-up is directly from 
container, providing a safe method for handling acid. 

The single-column unit is constructed of a seamless 
steel tube, 100 percent plastic-lined. It requires only 
2 x 3 ft of floor space and is shipped as a completely 
packaged unit—ready for operation. 

Penfield Manufacturing Company, Inc, 
19 High School Ave, Meriden, Conn. 


Duplex-compressor water-chilling units 


605 + These machines, ranging in size from 800 to 
1200 hp, are designed for air-conditioning installations 
demanding high-tonnage capacities. The compressors 
are located on the same side of a single, large evapora- 
tor and condenser. Features claimed include capacity 
control, hermetic operation, minimum noise and free- 
dom from vibration, automatic operation, positive 
lubrication, gas-cooled motors, load limit control, re- 
duced power costs and standby capacity. 

Lower inrush current demand during starting is 
possible because the unit’s two motors are arranged to 
start in sequence. Compressors operate in sequence 
and can perform singularly or together depending on 
the refrigeration demand at any specific time. 

The Trane Company, La Crosse, Wis. 


For additional information on these new equipment items, use 
post cards on p 169. Identify your request with item number. 
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O-B bronze valves are built for severe service by 


a manufacturer who has been making quality 


for the tough : . bronze valves since 1888. If you’re having valve 


eo troubles, why not try O-B valves? Ask your dis- 
spots ese tributor about them. 


OHIO BRASS MANSFIELD, OHIO, U.S.A. 
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Begins on page 160 


“Pushbutton” industry gets boost 


from electronic brain controls 


606 » New method allows industry to select an electronic 
control system from a series of 21 standard “building block” 
components. Already in use in the o!] indus-ry, petrochemical 
plants and municipal water-pumping systems, the method 
provides a “brain” and “nervous system” to control vital 
production operations. 

The 21 modular units are inexpensively mass-produced, 
hooked up by plug-in units that can be expanded or re- 
grouped. They use a single standard communications chan- 
nel to handle control and supervisory functions. 

Five standard systems using the modular units are avail- 
able: (1) automatic alarms (2) remote metering (3) discrete 
control (4) proportional control (5) transmission systems. 
The systems will control processes operated electrically, 
mechanically, pneumatically or hydraulically. They are 
sufficiently sensitive to regulate fractional horsepower motors 
—yet powerful enough to control 1000-hp units or more, 
according to manufacturer. The systems will function over 
telegraph and carrier circuits and coaxial cable. To span 
long distances-—100 miles or more—or difficult terrain, radio 
and VHF, UHF and microwave circuits can be used. 

At present the building block technique is engineered to 
provide systems of 10, 25, 50, 100 and 125 channels. Further 
data available on request to the manufacturer. 

The Sparks-Withington Company, Jackson, Mich. 


Variable-speed control 


607 + New automatic control is 
available for company’s fractional 
series of Vari-Speed Motodrives. It 
is actuated from any pneumatic in- 
strument that gives signals of 3-15 
psi air pressure which operates an 
air piston through valving to control 
the lateral movement of the speed 
changing mechanism, and in turn 
the output speed of the variable 
speed drive. Its principle use is in 
continuous processing applications. 
Descriptive bulletin available on re- 
quest to the manufacturer. 

Reeves Pulley Co, Columbus, Ind. 


Flexible gear coupling 


608 + Spacer - type flexible gear 
coupling makes it possible to re- 
move hubs from either shaft with- 
out disturbing the mountings of the 
connected units. The coupling con- 
sists of flexible hubs on both driver 
and driven shafts. Center unit, or 
spacer, has teeth at either end cut 
in such a manner that they mate 
with each sleeve in a spline fit and 
have no flexibility. The two sleeves 
‘connect driver and driven units 
through the spacer. 

Sier-Bath Gear and Pump Co, Inc, 
9275 Hudson Blvd, N Bergen, N. J. 


For more data on these items, use post cards, page 169. Identify your request with item number. 


Thermal cutout device 


609 + Thermal cutout is designed 
to protect company’s Flexidyne dry 
fluid drive against overheating. In- 
stantaneous mechanical overload 
protection is inherent in the Flexi- 
dyne. Now, if an overload causes 
prolonged slipping and consequent 
heating of the drive, the thermal 
cutout trips the switch, cutting off 
power and, if desired, giving an 
alarm. The thermal cutout is recom- 
mended especially for unattended 
installations. Request further in- 
formation from the manufacturer. 
Dodge Mfg Corp, Mishawaka, Ind. 
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Check the 
items on which 
= you want — 
information 


you can make your selection of the BEST in 


MONOLITHIC REFRACTORIES 


H-W STANDARD CASTABLE— 

with a strong hydraulic bond, form- 
ing a monolith free from joints, used in 
arches, walls, hearths and doors. Its 
service limit is approximately 2400°F. 


H-W EXTRA STRENGTH CASTABLE— 

as several times the mechanical 
strength of other castables and is espe- 
cially suited for withstanding impact 
and abrasion. It is highly resistant to 
thermal shock, and in refractoriness cor- 
responds to the H-W Sranparp Cast- 
ABLE. 


H-W SUPER CASTABLE— 

serves under certain conditons where 
higher temperatures prevail—up to 
2700-2800°F. 


H-W HIGH-ALUMINA CASTABLE— 
is even more refractory than the H-W 
SupER CASTABLE and may be used at 
temperatures up to 3000°F. 


H-W CASTABLE-RC— 

is a refractory concrete which is used 
with good economy for intermediate 
duty service, such as paving around 
furnaces, low and intermediate temper- 
ature flues, hot floors and similar appli- 
cations. 


BAFFLE MIX— 

is made with a coarse texture, which 
enhances its spalling resistance and 
other properties, especially desirable for 
use in monolithic baffles of boilers. 


[_] H-W 85 LIGHTWEIGHT CASTABLE— 
combines the properties of light weight 
and heat insulation for use at tempera- 
tures up to 2450°F. 


Cc] H-W 56 LIGHTWEIGHT CASTABLE— 

weighs only 56 lbs. per cu. ft. Its thermal 
conductivity is about 38% that of high- 
duty fireclay brick. In the class of light- 
weight castables, it is unusually strong 
and volume-stable within its tempera- 
ture limit of approximately 2100°F. 


H-W CHROME CASTABLE— 

ause of its density and chemical 
composition, is highly resistant to vari- 
ous corrosive fluxes and slags at high 
temperatures. An outstanding applica- 
tion is in bottoms and side walls of 
sodium salts recovery furnaces used in 
paper mills. 


ia H-W STANDARD PLASTIC FIRE BRICK— 
is manufactured from the highest qual- 
ity of hard calcined flint and plastic 
bond clays. It is equivalent to high duty 
fireclay brick in refractoriness and is 
used successfully under most conditions 
for which fireclay brick of this class are 
adequate. 


H-W SUPER PLASTIC FIRE BRICK— 
is suitable for service requirements be- 
yond the limits of standard plastic fire 
brick. 


O PLASTIC THERMOLITH BATCH— 

is a chrome refractory which is used to 
great advantage for the construction of 
furnace bottoms where the corrosive 
ash and alkaline fluxes is an important 
destructive factor. 


OTHER TYPES: Among various specialized Harbison-Walker monolithic refractories is HARWACO 
MASTIC which is ideally suited for plastering with a trowel as for sealing V-shaped 
spaces at exterior faces of tubes of water wall boilers. Others include castables of 
low iron oxide content for particular catalytic requirements, and some having excep- 
tional properties for certain exacting applications. These comprise ramming mixes 
in a wide range of chemical compositions. 


Please check those of interest and write us for additional information 


HARBISON-WALKER REFRACTORIES co. SUBSIDIARIES 
i World’s Most Complete Refractories Service 
GENERAL OFFICES; "PITTSBURGH 22, PENNSYLVANIA 
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More EQUIPMENT NEWS 


Non-scaling spray valves 


610 + Spray valve is designed for ap- 
plications such as feedwater heaters, 
deaerators, hot-process water softeners, 
cooling towers, aerators, degasifiers and 
spray ponds, It is constructed so that 
valve stem, stem guide and valve spring 
are enclosed in a liquid-tight chamber. 

A special elastic sleeve permits free 
action of the valve and seals all moving 
parts from contact with the sprayed 
liquid. Manufacturer states that the 
new design effectively ends formation 
of scale deposits on the valve stem. 

Unit is available in 1 and 1%-in. 
sizes with approximate pressure drops 
from 4 to 5 psig at maximum flow. The 
elastic seal is designed to withstand 
temperatures to 450 F. 

Griggs Machine Co, Inc, 
47 Hathaway St, Wallington, N. J. 


Universal slide valves 


611 + Unit is designed especially for 
use in pipelines transporting solid ma- 
terials in liquids. It is used to section- 
alize branches of the piping system in 
order to direct flow through a desired 
course. 

Available in 6, 8 and 10-in. sizes for 
maximum pressure of 125 psi, the valve 
provides straight-through flow in the 
open position with full pipe diameter. 
The slide gate extends through stuffing 
box in both ends of valve body—avoid- 
ing possibility of solids lodging around 
slide gate and interfering with full 
opening and closing of the valve. 

Unit is supplied for either manual 
or power operation. Cast-iron valve 
body has plain outer ends. 

The Allen-Sherman-Hoff Co, 259 E 

Lancaster Ave, Wynnewood, Pa. 


4-way selector valves 


612 + These valves are claimed to 
give “no leak” service in their indexed 
position, in most fluid services. Oper- 
ating temperature range is -65 to 160 F. 
Working pressures are: air and gases, 
0 to 500 psi; liquids, 0 to 1000 psi. 

All bodies have side ports, tapped 
for 4-way closed center service. Stand- 
ard pipe plugs may be used to close 
any ports not used. 


Republic Mfg Co, 15655 Brookpark 
Rd, Cleveland 11, Ohio 
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Five valve items designed for varied applications 


ed ball valves 


613 + Units incorporate both top entry, 
for easy in-line maintenance, and twin- 
seal, for positive shut-off with flow from 
either direction. Round opening in ball 
allows piping to handle fluids with 
minimum turbulence in the line. Seat 
rings can be replaced without removing 
valve from line. Full data on request. 
Worcester Valve Co, Inc, 
Worcester, Mass. 


Air-operated control valves 


614 + Small flow valves can be fur- 
nished screwed or flanged with bodies 
of cast iron, stainless steel, Hastelloy C 
and many other materials. They are 
for use in research laboratories, pilot 
plants and other industries that re- 
quire corrosion-resistant valves. Ideal 
for controlling very high vacuum. 

Uniflow Valve Corporation, 

19 Quine St, Cranford, N. J. 


For more data on these items, use post cards 
p 169. Identify your request with item number 


Check these too... 


Electrically-heated gage 
Self-cieaning filter 

Hydraulic roll grab 
Fluorescent lamp starter 
Industrial batteries 
Polyethylene bottles ......... 
Versatile air mask 

Internal dial caliper 
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DIESEL ENGINE TROUBLE CHART 


POOR COMBUSTION: 


CYLINDER WEAR: 


HIGH OIL CONSUMPTION: 


Possible Cause 


Wrong fuel 
Wrong injection timing 
Sediment or slugs of water in fuel 
Leaky injection valve 
Carbon on injector 
Overheated injector 
Improper size orifice 
Subnormal compression temperature 
Injector valve sticking 
Weak injector valve spring 
Air in fuel lines 
Incorrect valve timing 
Leaky valve or valves 
Stuck piston rings 
Subnormal water jacket temperatures 
Worn cylinders 
Intake or exhaust ports clogged 
(2 cycle engines) 
Light loads 
Cold intake air 
Overlubricated cylinder walls 


Possible Cause 


Corrosion caused by water 
from products of combustion 
or by leaky head gasket 

Abrasive material from dust in air 

Sulphur loaded fuel 

Insufficient or incorrect oil 

Overheating 

Blow-by 

Frequent cold starts 

Piston ring pressure too high 

Misaligned connecting rod 

Cylinder distortion 


Possible Cause 


Loose bearing fits 
(in pressure system) 


Excess oil reaching cylinders 
Bearing end play excessive 


Plugged oil wiper rings 
Oil pressure too high 
Oil diluted with fuel 
Oil leaks 


Piston rings not fitting properly 


High oil temperature 


EXHAUST SMOKE: 


Possible Cause 


Weak compression 

Sticking or worn nozzle 

Cetane fuel too low 

Excessive amount of oil reaching 
combustion chamber 

Unequal power output of cylinder * 

Dirty air filter or silencer 

Misfiring 

Leaky inlet or exhaust 

Inadequate air supply 

Sticky or worn piston rings 

Inlet air or jacket water too cool 

Worn or scored cylinders 


HIGH OIL TEMPERATURE: 


Possible Cause 


Overheated bearing surfaces 
Not enough oil in circulation 
High water jacket temperatures 
Crankcase insufficiently cooled 
Plugged oil cooler 

Oil badly contaminated 

Late combustion 

Overloading 


CITIES SERVICE C-300 DIESEL OIL: 
ANSWER TO MANY PROBLEMS! 


As is evident by the chart, many problems experienced with diesel en- 
gines can result from insufficient lubrication or the use of an unsuit- 


able oil. 


To avoid these problems before they begin, an increasing number 
of diesel operations have switched to Cities Service C-300 Diesel Oil. 
The reason: Cities Service C-300 is made from the finest base oils 
to conform to Military Specification MIL-0-2104A . . . is high deter- 
gent and high dispersant . . . strongly fortified against oxidation and 


corrosion. 


But results are what count and here are the outstanding results reported 
by users of Cities Service Diesel Oil. Says a leading power plant: “We 
get 23,205 brake horsepower hours per gallon of lube oil.” Says an- 
other: “Engine compressions are the same after four years as after 
three months; liners worn only .0015”.” And still another reports 
over 30,000 hours of use on its Nordbergs—six years without any 


appreciable wear using Cities Service Diesel Oil! 


In short, users are unanimous in praising Cities Service Diesel Oil 
as the finest they’ve ever used. Try it and you'll agree. Talk with 
your nearby Cities Service Lubrication Engineer. Or write: Cities 


Service Oil Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES @) SERVICE 


QUALITY PETROLEUM PRODUCTS 


COMBUSTION CHAMBER DEPOSITS: 


SUDDEN STOPPAGE: 


ENGINE OVERHEATS: 


Possible Cause 


Lack of cooling water 

Incrustations in water jacket 

Obstruction to circulation 
of the water 

Damage to water pump 

Fuel injection too late 

Inadequate lubrication 


Possible Cause 


Dust from air 
Imperfect combustion 
Unsuitable oil 


ENGINE ROUGHNESS: 


Possible Cause 


Imperfect injection 
Cetane number of fuel too low 
Injection timed too early 


Possible Cause 


No fuel 


Water or air in fuel line 


Too heavy fuel 
Dirt or gum in fuel 
Plugged fuel line 
Lubrication failure 
Overheated engine 


Seized or tightened moving part 


of engine 
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This ring adds thousands of hours to feed pump life 


CASING 


IMPELLER 1 


ING RING . 


ELASTIC | 
SEAL RING | 


Elastic seal ring forms a bar- 
rier between casing and casing 
ring. By stopping leakage, seal 
ring lengthens pump life. 


Here’s a development that permits 
boiler feed pumps to run thousands of 
hours longer before overhaul. 

Since hydraulic shock can cause 
looseness of wearing rings and stage 
pieces, leakage between these parts and 
the casing can occur. The erosive effect 
of this leakage can destroy the casing 
in time, and cause a reduction of pump 
capability. 

Worthington engineers have found 
a unique solution to this problem. A 
special elastic seal ring, made of tough, 


temperature-resisting plastic, allows for 
a few thousandths of an inch slippage 
without destroying the seating of the 
joint. (In fact, pressure differentials 
tend to seat the casing ring tighter.) 
This effectively stops interstage leak- 
age and adds many thousands of hours 
to the pump’s life. 

Seal rings are standard equipment 
on all Worthington split-case boiler 
feed pumps, 100 to 2,500 gpm. 
Worthington Corporation, Harrison 
Pump Dept., Harrison, N. J. C43 


WORTHINGTON 


Sr 
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To get more info 
on new equipment 


or FREE copies 
of latest bulletins 


follow these 
easy steps 


I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Oct. 1, 1956. Void after this date. 


Power a McGraw-Hill Publication 


Preceding pages tell you what's new 
in plant equipment. Each item is num- 
bered. For more details on an 
write its number here 


New free bulletins are listed 

_ numbered, beginning on back of th 
page. To order those you want, w 
POWER item number here—do n 
use manufacturer's bulletin number 


Put 2¢ stamp on self-addressed card and mail 
it to us, We'll pass along your request to the 
various companies, they'll send the info 
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| want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Oct. 1, 1956. Void after this date. 


Power a McGraw-Hill Publication 


I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before Oct. 1, 1956. Void after this date. 


Power a McGraw-Hill Publication 


“| 

| 

6/56 

i 

i 

i 

| 

6/56 

| Please print ie 

| 

| 

| Please print 
Home Address 

— 


This Month's FREE Literature 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


VENTILATING, DUST COLLECTION 


Roof exhausters are discussed in illustrated 
4-p bulletin 52. Contains design features, rat- 
ings, dimensions of extruded-aluminum units 
that stand only 21 in. high. Iron Lung Veati- 
_ lator Co, 5403 Prospect Ave, Cleveland 3, Ohio. 


2 Dry-type air filter is described in 8-p bul- 
letin»234-C. Unit is designed for textile mills, 
newspaper press rooms, food processing plants, 
atomic energy installations, etc where it pro- 
vides for collection and disposal of lint, ink 
mist, fibrous and other materials. American Air 
Filter Co, Inc, 215 Central Ave, Louisville 8, Ky. 


3 Industrial fans are designed to handle cor- 
rosive and explosive fumes, high temperatures 
and humidity, abrasive dusts and dirt-laden air. 
Illustrated 6-p bulletin describes the belt-driven 
tubeaxial units, ranging in size from 16 to 36 
in. Robbins & Myers, Inc, Springfield, Ohio. 


4 Exhaust hood designs for dust control in the 
woodworking industry are described in 12-p 
bulletin 270-E3. Fully illustrated with photos, 
and diagrams. American Air Filter Co, Inc, 
215 Central Ave, Louisville 8, Ky. 


CONTROLS, ELECTRICAL & MECHANICAL 


Manual motor starters. Illustrated 8-p bul- 
letin GEA-6358 gives application information 
on starters for fractional and integral motors 
to 74% hp. Includes enclosure and dimension 
data. General Electric Co, Schenectady 5, N. Y. 


6 Industrial controls. Llustrated 20-p bulletin 
D-31 covers differential transformer systems, 
automatic control systems, time controls, valves, 
counters and electronic contactors. Automatic 
Temperature Control Co, Inc, 5200 Pulaski Ave, 
Philadelphia 4, Pa. 


7 Transfer switches. Factual 16-p bulletin lists 
and discusses factors to consider in selection 
of automatic units. Contains photos, charts 
and diagrams. Automatic Switch Co, 391 Lake- 
side Ave, Orange, N. J. 


ELECTRICAL EQUIPMENT 


8 Network transformers. Oil and Chlorextol 
liquid-filled and sealed dry-type units are dis- 
cussed in illustrated 24-p bulletin 61B6152B. 
Describes electrical assembly, tap changer and 
tank design, construction features. llis- 
Chalmers Manufacturing Co, 952 S 70th St, Mil- 
waukee, Wis. 


9 Instrument transformer buyer’s guide, GEC- 
1028A, 80 pp, gives full data on company’s 
instrument transformer line, including latest 
addition to its group of butyl-molded current 
transformers. General Electric Co, 
tady 5, N. Y. (Continued on page 208) 
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FLEXIBLE! STOPS LEAKAGE! 
LONG LASTING! 


Here is a superior braid packing that will not unravel, will not 
wear through, will not slough off! Ankorlok offers further advan- 
tages: it “locks in” the lubrication, is flexible without distortion in 
forming rings, and maintains the original lubricant so constant that 
the basic fibres of the packing are permanently preserved. 


Its application is wide, varying from rotating shafts to valve stems, 
for service against steam, hot and cold water, alkalis and weak 
acids. 


Note the construction at the cutaway end of the above illustration. 
For further details we invite your inquiry. 


DISTRICT OFFICES 


BALTIMORE, MD. MILWAUKEE, WIS. 
BOSTON, MASS. MONTREAL, CANADA 
BUFFALO, ‘N.Y. NEW ORLEANS, LA. 
CINCINNATI, OHIO NEW YORK, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA. 
CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 
DETROIT, MICH. SEATTLE, WASH. 
HOUSTON, TEX. SPOKANE, WASH. 
INDIANAPOLIS, IND. ST. LOUIS, MO. 
LOS ANGELES, CAL. TOLEDO, OHIO 
WILMINGTON, CAL. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM. PA. ELKHART, IND. MONTREAL, CAN. 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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tells why good citizens are made - not born 


> I’M GOING TO BE a sort of guest of honor at a 
college commencement later this month. I’m not 
going to sit on the platform and I doubt if more 
than two or three people in the audience will know 
I’m there. It’s like this. 

Joe Witkowski, with his bride Anna, left Poland 
when superman Hitler was still ducking out the 
back doors of beer halls in Munich. In this country 
Joe worked at various jobs for about two years 
before he came with us as a boiler-room fireman. 
By this time there was also a little Joe. 

It wasn’t long before we all knew Joe, or knew 
of him. A hard worker, he wanted three things: 
citizenship, more schooling for himself, and a good 
education for little Joe. During the five-year wait 
for his papers, I think Joe learned more about the 
Constitution and history of the United States than 
a lot of us ever do. Some of it was required but, 
typically, he wanted to know more. 

He sweated out night-school courses, spent extra 
hours around the plant “to see how it work.” We 
moved him up to a spot on the maintenance crew. 
When the maintenance foreman was made super- 
visor, he recommended Joe for foreman. It was 
just about this time that I really got to know the 
man. He'd stop by to talk over some maigfenance 
job and we'd bat the breeze for a while. *P learned 
a good bit about his personal life, his sense of 
values and how well aware he was of the impor- 


tance of a good education for little Joe. We'd talk 
about things that influence the way our children 
think. He believes, and I agree with him, that 
juvenile delinquency—‘“bad kids” Joe calls it— 
wouldn’t be so much of a problem if more grown- 
ups were “better peoples.” 

Busy as he was, Joe made an extra effort to spend 
lots of time with little Joe. He did all the things 
that many fathers should do but don’t because, 
I’m afraid, they’re “too busy” or “too tired.”. A 
lot of fathers would be happier if they realized, as 
Joe did, that the greatest gift they can give their 
children is their company. 

In his own way, Joe instilled in the boy the belief 
that, so far as his future was concerned, the sky 
was the limit in this wonderful country. “Study 
hard and be good citizen” was the sum and sub- 
stance of what he gave little Joe to live by. Joe 
may have lacked much formal education, but he 
was second to none as an example of a good citizen. 

It would make a dramatic story if I could tell you 
that Joe came to America as a poor immigrant and 
rose to be president of our company. Joe is still 
maintenance foreman at the plant, but couldn’t be 
happier if he was chairman of the board. In less 
than two wé@fks, he’s going to see his dream come 
true. And I’ve been invited to share it with him. 
I'm going with Joe and Anna to see little Joe 
receive his degree in Mechanical Engineering. 
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EASIEST 
MAINTENANCE 


of any high-pressure steel valve, 


BREECH LOCK 
1500 Ib. S.P. 
Cast Steel Gate 


Here is the only seal-weld 
valve that gives you all the pres- 
sure tightness of a full-strength 
welded bonnet—plus the extra 


advantage of ready disassembly HERE’S HOW IT WORKS 


and reassembly on the job. Precision machined breech lugs in the body and 

The patented body-bonnet bonnet interlock to carry the most severe internal 
Breech Lock design is similar in pressure loads with even stress, and assure perfect 
principle to the breech pattern of alignment of valve parts. By turning the bonnet 
an artillery piece. There are no 45°, the lugs disengage with ease for convenient 


disassembly without removing the valve body from 
gaskets, bolts, flanges, or threads the line. A seal weld between body and bonnet 
to wear out—nothing to cause assures perfect tightness, since it is not subjected 
leakage. Operation of the Breech to high stresses. All the load is on the lugs. This 
Lock Valve is unaffected by rapid weld can be rapidly chipped out when 
temperature changes. disassembly is necessary—and easily re- 

placed. Breech Lock valves require far 

less maintenance—cut “downtime” to the 


LUNKENHEIMER absolute minimum. 


For complete information, call your Lunkenheimer 
Representative or write The Lunkenheimer Coapany, 
360, Cincinnati 14, Ohio. 


QUALITY STEEL IRON BRONZE PVC 


LU NH EI 


THE ONE NAME IN VALVES 


£-355-10 
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Here's a commonsense pump for any plant that depends on a 
deep well water supply. The SUMO SUBMERSIBLE employs a time- 
tested design backed by over 30 years experience in the manu- 

facture and application of submersibles, exclusively. 

Pump and motor — coupled together as a unit — operate 
inside the well, underwater. No pump house is needed. 
Water delivery is obtained by pushing — not by suction. 

Since the water is under pressure, there are no priming 
problems. Shaft alignment troubles, common to pumps in 
which the motor is surface mounted, are eliminated. 
What's more, the SUMO SUBMERSIBLE can be quickly, 
easily and economically set deeper to compensate for 
receding water levels. 


Information 
every plant 
engineer 
should 

have... 


Bulletin B-1000 pro- 
vides a comprehensive description of the 
SUMO SUBMERSIBLE PUMP—and its many 
advantages as a basic water supply pump 
for industry. 

WRITE FOR YOUR FREE COPY. 


SUMO PUMPS INC. 
Dept. 2 Box 983 
STAMFORD, CONN. 


SUBMERSIBLE WATER SUPPLY PUMPS 
"Sold and serviced by leading pump distributors. 
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More EQUIPMENT NEWS 


Begins on page 160 


Electrically-heated gage 


623 + Unit is designed to meet demand 
for heated gages and valves where there 
is no steam available. They may be used 
to heat cold liquid such as waxes, etc, so 
as to get an accurate reading or in cold- 
weather applications to prevent gage freez- 
ing and breakage when steam is not avail- 
able for heating. The electrical system 
also is valuable where there is need for 
very close control of temperatures in the 
gage glass. The electrical unit may be 
installed with a temperature control or 
thermoswitch positioned within the gage 
column to regulate amount of heat out- 
put of the electrical element. 

Gages are available in double-chamber 
reflex or external tube transparent gage 
models in various sizes and pressure groups. 
Jacketed cocks are made with connections 
screwed for socket welds or flanged. They 
may be furnished with or without ball 
checks. 

Heating element in the gage is a 
Chromalox unit for 120 or 240 volts ac, 
with wattage output to meet requirements. 
Valves are wrapped with resistance wiring 
with similar characteristics and sealed in 
the metal jacket. Details on request. 

Jerguson Gage & Valve Co, 

80 Fellsway, Somerville 45, Mass. 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Self-cleaning filter 


624 + Tubular filter is useful for any 
water or chemical purification task. It 
builds up air pressure at the end of filter- 
ing cycle and uses pressure for a sudden 
back-surge to clean the filter. No extra de- 
vices are used—filter shell itself acts as 
pressure chamber and arrangement of regu- 
lar valving provides the controls. Need for 
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conducts in-plant class on most efficient 
method of applying Mobil products. 


MORE IN-PLANT TRAINING 


to help you improve production and cut costs! 


With Socony Mobil petroleum products 
we offer you more in-plant training courses 
and seminars than any other oil company. 
Lubrication experts instruct your personnel 
in the most efficient, most economical meth- 
ods of applying and using our products. 
This thorough training eliminates over-use 
and waste—helps improve your production 
and lower your unit costs. 


SPECIFY 


SOCONY MOBIL 


Socony Mobil products are also backed 
by more field engineers serving industry . . . 
more continuous research to assure con- 
tinually improved products . . . more serv- 
ices for analyzing petroleum products in use 
. more approvals from machine builders 
+ + + more practical experience—90 years! 

Always specify Socony Mobil. There’s 
more in every barrel for you! 


FIRST STEP 
IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION 
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SEATS 
AUTOMATICALLY 
KEEPS EQUIPMENT 
RUNNING SMOOTHLY. 
CUTS MAINTENANCE 
BASIC MATERIAL 
COMBINATIONS FOR 
VARIOUS SERVICES 
A SIZE FOR EVERY 
ROD & STUFFING BOX 
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The “Pressure-Sealin 
V-Ring Packing 


Scientifically designed to make the pres- 
sure seal itself, BEL-VEE Rings expand 
toward the rod and stuffing box wall, 
on the power stroke or with increased 
pressure, to automatically form the 
pressure seal. 


On the return stroke, or with pressure re- 
laxed, BEL-VEE Rings. contract from 
the rod for free movement with mini- 
mum friction. 


BEL-VEE Rings are individually molded 
in a number of basic material combi- 
nations. Offered in sets for pressures to 
6000 psi. for sealing reciprocating rods of 
pumps, engines, compressors, hydraulic 
equipment and valve stems—handling 
water, oil, solvents, steam, air and gas. 


BEL-VEE Rings are made in practically 
every rod and stuffing box size. Ask the 
U.S.G.-Belmont Distributor nearest you 
or write for Belmont Bulletin No. 4R10. 


THE BELMONT PACKING 
& RUBBER COMPANY 
Butler & Sepviva Streets 
Philadelphia 37, Pennsylvania 


U.S. GASKET BELMONT PACKING 


More EQUIPMENT NEWS 


Begins on page 160 


back-flow pumps and use of filtered water 
for cleaning is eliminated. Operating ver- 
tically, it takes very little floor space. 

Industrial Filter and Pump Mfg Co, 
5916 Ogden Ave, Chicago, Ill. 


Hydraulic roll grab 


621 + Unit operates as a giant hand that 
picks up rolls of paper, board stock, etc 
and piles them forty or more feet high in 
closely spaced stacks. Need for space-con- 
suming aisleways is eliminated. The grab 
has a positive grip and will handle rolls 
in either vertical or horizontal position 
and turn them from one position to the 
other. It will accommodate rolls of 24 to 
60 in. diameter and from 36 to 84 in. long. 
Full details on request to manufacturer. 
Cleveland Tramrail Division, The 
Cleveland Crane & Engineering Co, 
Wickliffe, Ohio 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Motor belt for V-belt drives 


622 + This motor base is said to auto- 
matically compensate for belt stress and 
maintain exact belt tension for all load 
conditions. The greater the load the 
greater the belt tension. 

According to manufacturer the motor 
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ASVO 


the one source for 
ELECTROMAGNETIC CONTROLS | 


that offers engineers 
complete design flexibility 


When designing equipment requiring electromagnetic 
controls, many engineers have found it saves them money © 0684 06814 106S76 
if they first talk with an ASCO engineer before specifying { i Fuel throttle control. 
solenoids, contactors or relays. His advice will help you j Stroke up to 134” 
cut initial cost, improve your final product and simplify * 
automatic control. 

Most important, the ASCO representative can recom- 
mend not only standard and special purpose controls, but 
can also offer the development services of ASCO, the one 
source that offers engineers complete design flexibility. Peace E 
His knowledge will allow your imagination free rein— © tee 
unshackle you from the limits of designing with only { —— Brake Motor Time Delay Close Diferential A 
conventional controls in mind. : 

Why not have an ASCO engineer call . . . or write 
outlining your problem. We shall be happy to assist you. 


COMPLETE CONTROL PANELS 


eee? 


ASCO engineered and manufactured 
panels are provided by combining 


(2to 12 Poles, 10 Amp. 1toSPoles,25Amp. 1 to6 Poles, 25 Amp. | 


WRITE US FOR MORE DETAILED INFORMATION ON ASCO 
ELECTROMAGNETIC CONTROL EQUIPMENT 


1026-1118 DC, 
1045 AC-DC, Low Voltage, 
Double Throw High Amperage 


1044AC-DC, 1025-131 DC, 1.1975, 4006, 


Field 
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AC-DC, 
Marine Duty 


4 

10481 10484 
Stroke up to %” Stroke up to 156” 

: 

: 

i 

i Coil-less Electronic 

i... re tite | >). 7 

1055 AC—2 to 12 Poles, 10 Amp. 

| MECHANICALLY HELD RELAYS 

| Contactors for 1035 AC ® 
| computers Normally Open | Automatic Transfer Switche: 

17 


W & T SERIES A664 
CHLORINATOR 


..»Chlorination of Cooling Water Circuits 


Heat transfer losses caused by slime forma- 
tion on condenser and heat exchanger water- 
side surfaces can be eliminated by chlorination 
of the cooling water. Water and air-borne 
organisms—the cause of slime formations— 
are effectively and economically controlled by 
Wallace and Tiernan chlorination systems. 


The Wallace and Tiernan Series A-664 Chlori- 
nator shown above is one of a complete line of 
W&T chlorination equipment, designed to 
give dependable chlorination at all feed 
ranges. It is used at large plants where cooling 
water chlorine requirements call for a durable 
high capacity unit. 


We Invite Your Inquiries 


Technical information on cooling water chlo- 
rination is available in our free booklet, 
RA-2061-C. Bulletins on chlorination of indus- 
trial process water and industrial waste treat- 
ment arealso available. Write us for your copy. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


CD-40 


More EQUIPMENT NEWS 


Begins on page 160 


base requires no maintenance. Belts can 
be changed without disturbing mounting. 
Available in four NEMA motor frame 
sizes from 1/6 to 7% hp, it is designed 
for use with horizontally positioned drives. 
Tt is not for use on wall or ceiling mount- 
ings. For full information request bulletin 
1300 from the manufacturer. 

Lovejoy Flexible Coupling Co, 

4870 W Lake St, Chicago, Ill. 


Small-diameter pipe cutter 


620 + Completely portable flame-cutting 
and pipe-beveling machine is for use on 
pipe of 1% to 4 in. It weighs 744 lb—can 
be operated efficiently by unskilled opera- 
tors. Machine uses the split-gear horse- 
shoe principle, allowing operator to place 
it on continuous pieces of pipe. A boomer 
strap speeds process of changing the ma- 
chine from one piece of pipe to another. 
Any plain-barrel machine cutting torch 
may be used with the unit. 
H & M Pipe Beveling Machine Co, 
Tulsa, Oklahoma 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Fluorescent lamp starter 


615 * Manufacturer states that these 
fluorescent lamp starters with ceramic con- 
densers will have an extra long life, lim- 
ited only by the globottle. The ceramic 
condensers will stand up under extreme 
conditions of heat, cold and humidity and 
are “self-healing” on breakdown by high- 
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Fig. No. 558, bronze globe valve, 200 Ibs. WSP, @ 550°F., 400 Ibs. WOG, non-shock 


A plug-disc and seat so hard they can 
crush scale between them and still close 
tight. A stem that absolutely will not 
gall or seize. The combination is in a 
rugged bronze valve designed for tough 
throttling service... the OIC 558! 

Both plug-disc and seat are stainless 
steel, heat-treated to more than 500 
Brinell hardness. Their seating surfaces 
are ground and honed to an accurate, 
smooth, bearing finish. The stem is OIC 
alloy-40, a stardy bronze which won't 
gall or seize. 


Remember, in throttling service a 
valve’s stem, plug-disc and seat must 
withstand the most abusive wear. Rely 
on the toughness designed into this 
OIC line to give you extra-long service. 
Specify the modern 558 where you need 
bronze globe valves for throttling. 

Write for Form No. 1001 which de- 
scribes this valve along with the entire 
OIC 500 iine, including composition 
disc and spherical disc globes, angles 
and check valves. 


Call your OIC Distributor. 


THE OHIO INJECTOR COMPANY * WADSWORTH, OHIO 


FORGED & CAST STEEL, BRONZE & IRON, 
LUBRICATED PLUG VALVES 
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MOSPITAL GRADE! 


ITUSVILLE 


write for your cory type WTP Steam Generators 


The wide load variations encountered in 
hospital service are handled smoothly and 
dependably by the fully automatic, fully 
modulating features of Titusville’s WTP 
Steam Generator. Shown are two Type WTP 
#12.5 units, serving a large eastern hospital 
with high efficiency over the entire operat- 


of the latest Titusville 


ing range. 


STRUTHERS WELLS 
PRODUCTS 


BOILER DIVISION 
BOILERS for Power and Heat... High and 
Low Pressure... Water Tube... Fire Tube... 
Package Units 
PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters ... 
Evaporators .. . Heat Exchangers .. . Mixing 
and Blending Units . . . Quick Opening Doors 
+ » « Special Carbon and Alloy Processing 
Vessels . . . Synthesis Converters 
FORGE DIVISION 
Crankshofts .. . Pressure Vessels .. . Hydraulic 
Cylinders . . . Shafting . . . Straightening and 
Back-up Rolls 
MACHINERY DIVISION 

MACHINERY for Sheet and Structural Metal 
Forming . . . Tangent Benders . . . Folding 
Machines . . . Roller Table and Tumble Die 
Bending Machines . .. Press Brakes . . . Punch- 
ing and Notching Machines . . . Forming Dies 


IRON WORKS CO. 


Titusville, Pennsylvania 
Manvfacturers of A Complete Line of Bollers 
for Every Heating and Power Requirement 
Plants ot Titusville, Po. ond Warren, Pa. 
Offices in Principal Cities 


More EQUIPMENT NEWS 


Begins on page 160 


voltage surges. They are said to be far 
more compact than the paper-type con- 
densers now used in starters. Further in- 
formation on request to the manufacturer. 
Sylvania Electric Products, Ine, 
1740 Broadway, New York 19, N. Y. 


Industrial batteries 


625 + Manchex batteries, in heat-resistant 
polystyrene jars, are designed for stationary 
power applications in utility, telephone, 
railway and industrial plant operations. In- 
sulation or spacing between plates of oppo- 
site polarity consists of molded one-piece 
polystyrene dowels and microporous rubber 
separators. The dowels are said to accom- 
plish perfect alignment between plates and 
greater access of electrolyte to the Man- 
chex positive plates—resulting in better 
electrical characteristics. 

Jars and covers are made of lightweight 
heat-resistant and shock-absorbing _poly- 
styrene. The jars are designed so as to 
provide increased volume of electrolyte. 
Additional electrolyte reduces need for 
water addition to replace evaporation. 

Feature of the battery, according to man- 
ufacturer, is Planté positive plate consist- 
ing of a cast lead antimony grid into which 
rosettes or buttons of pure lead are per- 
manently locked and then coated electro- 
chemically with the active material (lead 
peroxide). Battery gives unusually long 
life because active material cannot wash 
out and because buttons give a constant 
supply of solid lead for conversion into 
active material. 

Exide Industrial Division, The 
Electric Storage Battery Co, 
Box 8109, Philadelphia 1, Pa. 


For more data on these items, use post cards 
p 169. Identify your request with item number. 


Integral strainer steam trap 


626 + Cast semi-steel unit is for use at 
pressures to 250 psig. Capacity is 3500 
to 4400 lb/hr of condensate. Side inlet, 
side outlet, screwed pipe connections are 
furnished either % or 1 in. Standard 
screen material is stainless steel, perfor- 
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oe AND DOUBLE roll crushers, FLEXTOOTH® and 
FLEXROLL® crushers, swing hammer pulverizers— 
Jeffrey makes all the popular types used in power plants, 
large or small. 

Care in selecting the proper type of crusher means the 
difference between an efficient installation and one that 
bottlenecks coal moving through the plant. 

Our engineers will gladly give you complete satisfac- 
tion on your problem, using their years of experience with 
every conceivable crushing case. 

Jeffrey also offers the most complete test history file 
of any manufacturer of crushing equipment, plus a fully 
equipped laboratory where tests on coal in doubtful cases 
will be run at no expense or obligation to you. 

For more information, write for Catalog 784-C. The 
Jeffrey Manufacturing Company, Columbus 16, Ohio. 


which of these 


JEFFREY 
coal crushers 
will meet your 


* JUNE 1956 


42” x 66” FLEXTOOTH for coal reduction 
to minus 1” or %”". 


Top: 


Center: 42” x 82” Type B Reversible Swing Hammer 


for crushing coal down to minus Ys”. 


20” x 12” Type A-2 Swing Hammer 
Pulverizer for medium and small capacity 
plants, also in sampling operations. 
Reduction down to minus 2” to 10 mesh. 


Bottom: 


CONVEYING * PROCESSING * MINING EQUIPMENT 
TRANSMISSION MACHINERY * CONTRACT MANUFACTURING 
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needs : ; 


One of 4 Murray type U turbo-gear units installed in a southwest rubber 
plant still giving trouble free service after 12 years in an unprotected out- 
door location. This unit drives an Induced Draft Fan requiring 425 HP at 
683 RPM. The turbine speed is 3500 RPM. 


@ Murray turbo-gear units for mechanical drive are right at home in 
difficult outdoor installations. Fans, pumps, compressors, and many spe- 
cial types of slow speed machines are among the long list of installa- 
tions powered by Murray turbo-gear units. 


Murray gears are of the Herringbone or Double Helical type and all are 
pressure lubricated at the point of tooth contact. 


lj R r AY IRON WORKS COMPANY 
BURLINGTON, IOWA 
Builders of Steam Power Equipment for Three Quarters of a Century 
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More EQUIPMENT NEWS 


Begins on page 160 


ated .045 in. diameter holes, 226 per sq in. 
Integral mechanism of the trap is all 
stainless steel with lapped valve and seat 
of hardened chrome steel. 
Armstrong Machine Works, 
Three Rivers, Mich. 


Polyethylene bottles 
627 + Large polyethylene bottles are de- 


signed to handle corrosive and radioactive 
materials. Noncorrosive and unbreakable, 
the bottles are made of seamless cast 
polyethylene tubing, 48-in long in the shell, 
with a 4%4-in OD; the shell has a 3/16-in. 
wall. Over-all measurement of the bottles 
is 53 in. 

A polyethylene bottom is welded to one 
end of the tube and a polyethylene molded 
cone top with a threaded pouring spout 
welded to the other end. When contami- 
nated, the bottles can be decontaminated 
with 99% cleanliness with one cleaning 
operation, according to manufacturer. 

American Agile Corporation, 
P.O. Box 168, Bedford, Ohio 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Compact power sweeper 
628 + Rider-type power sweeper is 5-ft 
long, without sidebrush, and turns in about 


its own length. Traveling at speeds of 2 
to 8 mph, it cleans a 28-in. path (40-in. 


with optional sidebrush) and reportedly 
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Unibestos lets steam pack more power 


When high-pressure steam lines are protected with 
Unibestos, less heat escapes . . . more live steam is 
available for efficient power production. 

Made of Amosite, Unibestos has strong, interlacing 
fibers that provide superior insulating protection with 
only single-layer construction. Easy to install, Unibestos 
is tough, durable insulation that withstands vibration - - e Remember, sia- 

gle-layer Unibestos 
... doesn’t shatter even under extraordinary impact... 
inhibits corrosion. Built to last, it can be used over and than most double- 
over again without impairing its unmatched insulating 
properties. Unibestos® pipe insulation is available in 
sectional form through 44” O.D. a 
Write for Free descriptive 
UNARCO 
Bulletin 109C. ae 


Joe Bestos 
says: 


UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street * Bloomington, Illinois 
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“Contract signed with Pritchard— 
and with complete confidence”’ 


“I know you've been oH with them on plans 
for the new power plant, but why are you so 
pleased?” 


“Because this is a Pritchard Single Responsibility 
Contract.” 


“What kind of a contract is that?” 


“It means that Pritchard has taken full responsi- 
bility for everything—engineering, design, drafting, 
purchasing and construction.” 

“Oh, I see! This way you are dealing with just one 
company and not a lot of different ones. Is that it?” 


“Yes, but just part of it. With this contract, we 


know what the total cost of the plant is going to be 
before it’s started. Pritchard co-ordinates all of the 
buying. They save us money on labor. And we get 
a firm guarantee of operation of the completed 
power plant. One more very important thing—per- 
haps the most important .. .” 


“What's that?” 


“We start getting a return on our investment faster 
because the construction job gets done faster.” 

“I can see now why you feel so good about that 
contract.” 


J. F. PRITCHARD & CO. 
4625 Roanoke Parkway, Kansas City 12, Mo. 
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“Contract 
signed with 
Pritchard— 
and with 
complete 
confidence.” 


Three reasons why 
Pritchard is the choice 
for power plant design 
and construction! 


Three big reasons! 


One, Pritchard ability and expe- 
rience. Unrivaled in the field. 
Ready to go to work for you now! 


Two, Pritchard ability to work 
with your staff on every step 
from drawing board to com- 
pletion! 


Three, Pritchard’s time-saving, 
money-saving, Single Responsi- 
bility Contract! 


Three big reasons why—when you 
plan to build, Ciel or modern- 
ize—it will be wise to include 
Pritchard in those plans! 


YVOUR INQUIRY IS INVITED 


If you would like more information on 
Pritchard’s Single Responsibility Contract, 
simply write on your company letterhead. 
Of course, there is no obligation, 


v.Pritchard aco. 


ENGINEERS @ CONSTRUCTORS 
Dept 478, 4625 Roanoke Parkway 
Kansas City 12, Mo. 
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can sweep up to 80,000 sq ft per hour. 

A 28-in. main brush, revolving in a 
vacuum-equipped compartment, hurls dirt 
and litter forward into a removable dirt 
hopper. At the same time, a high-volume 
ll-in. fan draws dust and fine dirt from 
brush compartment up into a fabric bag. 

The machine is powered by a 6.8-hp air- 
cooled engine; has front-wheel differential 
drive; manual clutch and_ transmission 
with two forward speeds and reverse. 

G H Tennant Co, 2566 N 2nd St, 

Minneapolis 11, Minn. 


Versatile air mask 


629 + These masks are designed for use 
in the petroleum, chemical, coal and steel 
industries and in fire fighting, rescue, tun- 
nel and sewer work—wherever gas, fire 
and lack of oxygen are hazards. 

Units are equipped with two cylinders, 
each holding 26 cu ft of air, that are 
mounted on the wearer’s back. Air will 
not be released until operator inhales 
through demand valve in the face piece. 
A bell warns operator when air or oxygen 
supply nears exhaustion. 

Fyr-Fyter Company, 
221 Crane St, Dayton, Ohio 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Axial 


630 + Series 203 axial fans have cylindri- 
cal casings, allowing installation in ducts 
requiring a minimum of space—in most 
cases less space than a centrifugal fan 
of equivalent capacity. 

Units can be mounted in a number of 


Here’s the modern, cost-sav- 
ing method of removing leaky 
or damaged tubes from heat 
exchangers and condensers. 
With the AIRETOOL Internal 
Tube Cutter you accomplish 
overhauls in short order... 
eliminate costly downtime 
. . . replace faulty tubes in 
HOURS, not DAYS! A pow- 
erful single-stage air motor 
drives this fast-cutting light- 
weight tool. Two self-center- 
ing hardened tool steel cutting 
blades quickly and easily cut 
steel or non-ferrous tubes, 
internally, from 5” to 24” 
O.D., 12 to 20 gauge, through 
tube sheet thicknesses of 1 
inch to 4 inches. Adjustable 
ball bearing thrust collar 
prevents friction or binding 
while a positive feed control 
permits the operator to gov- 
ern the cutting rate. For full 
complete information on the 
AIRETOOL Internal Tube 
Cutter, see your nearest 
AIRETOOL representative, 
or contact the AIRETOOL 
Mfg. Co. for illustrated litera- 


PRESENTATIVES: in cities 
U.S. Canada, Mexico, Engla Puert: 

EUROPEAN PLANT: 
Viaardingen, The Netherlands 


SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES | ways for either vertical or horizontal air ek chao 
Philadelphia, Tulsa, 
flow. Integral support legs can be pro- 


BOSTON, CHICAGO, BUFFALO, HOUSTON, NEW YORK, PITTSBURGH 
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“DOUBLE VOLUTE” 
BOILER FEED PUMPS 


for the ultimate in dependability 


IN HIGH PRESSURE SERVICE 


TYPE 
MSB 


= Type MSB, Horizontally-Split 
Case, Multi-Stage Boiler Feed Pump field proven for 
1200 Ibs. working pressure. Integrally cast cross-overs and evenly spaced 
case bolting located uniformly close to the shaft center line, enclosing a 
minimum pressure area, eliminate case distortion and inter-stage jetting. 


Type CP, Multi-Stage, Double-Case Boiler Feed Pump with forged outer 
barrel for high pressure service. 

All BINGHAM Boiler Feed Pumps feature: (1) “Double Volute” con- 
struction, resulting in full radial balance of the rotating element through- 
out the entire operating range of the pump. (2) Double suction first 
stage for low NPSH. (3) Balanced axial thrust (no balancing drums 
needed). (4) Kingsbury Thrust Bearings. (5) Stuffingboxes subjected to 
suction pressure only. (6) Design for High Speeds. 


SALES AND SERVICE OFFICES 
Boston, Mass. 
Chicago, Ill. 
Cleveland, Ohio 
Dallas, Texas 


Philadelphia, Pa. 

Pittsburgh, Pa. 

Sen Francisco, Calif. 

Denver, Colo. Seattle, Wash. 

Houston, Texas St. Louis, Mo. 

Kansas City, Mo. St. Paul, Minn, 

Los Angeles, Calif, Tulsa, Okla, 

New Orleans, La. Toronto, Ont., Can, 
Vancouver, B. C., Canada 


SINCE 1921 


BINGHAM PUMP COMPANY 
General Offices: 2800 N. W. Front Ave., Portiand 10, Oregon 
Factories: Portland, Ore. Vancouver, B. C., Canada 


New York City, N. Y. 


More EQUIPMENT NEWS 


Begins on page 160 


vided for wall, ceiling or floor mounting. 
When ducts are properly reinforced, the 
fan can be supported directly by duct 
connections. Straight-line air flow feature 
eliminates elbows, bends and transmission 
pieces usually necessary with centrifugal 
fans. 
Series 203 axial fans are available as 
either tubeaxial or vaneaxial designs. 
American Blower Corp, 
Detroit 32, Michigan 


Overload-proof tester 


616 + Improved tester has an authentic 
overload protection system. Accidental 
overloads will not burn out the meter or 
the internal circuits but will open the in- 
put circuit instead. It is then necessary 
only to press the reset button on the in- 
strument face and proceed again with the 
instrument set for proper function and 
range. Meter sensitivity is 20,000 chm 
per volt on all ranges, both ac and de. 
Instrument housing is insulated, unbreak- 
able and resistant to shock and acids, ac- 
cording to manufacturer. Test functions 
and ranges are selected on a single switch. 
The Martindale Electric Co, 
1395 Hird Ave, Cleveland, Ohio 


For more data on these items, use post cards 
p 169. Identify your request with item number. 


Internal dial caliper 


617 + High-precision instrument is de- 
signed for taking direct readings in meas- 
urement of tubes and tube holes in tube 
sheets. The caliper is spring loaded and 
is graduated in .001 in. It comes ready- 
for-use and can be obtained in calibration 
ranges of .400 to .800 in., .800 to 1.200 in., 
1.200 to 1.600 in. and 1.600 to 2.000 in. 
Airetool Mfg Co, 328 S Center St, 
Springfield, Ohio 
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What better hedge could a power plant 
have against high maintenance costs? 

Call it foresight or sound buying practice, 
the Fort Bend Utilities Co., Sugar Land, 
Texas, knows the bigger value in quality 
steel valves. 

For 20 years now, these Crane 600-pound 
gates shown above have been operating 
with no added cost beyond original invest- 
ment, except for occasional repacking. 

The valves are on a main header, with 
working pressure at 400 psi, 750 deg. F. 

As a subsidiary of Imperial Sugar Co., 
the Fort Bend Utilities plant supplies steam 
to the neighboring Imperial Sugar refinery 
through the valve shown being operated. 


GS RA N E VALVES & FITTINGS 


PLUMBING 


PIPE KITCHENS 


20-year veterans—all— 
with Crane “one-cost” service records 


INTERESTING FACTS ON 
VALVE PERFORMANCE 


(from a case history in Crane’s files) 


This 8-in. Crane No. 76XR steel gate has 
to its credit 20 years of faithful once-a-week 
operation with the refinery’s weekend shut- 
downs. The other valves on the header 
assure dependable steam control to units 
in the power plant. 

Service records like this result from in- 
ternal valve quality. They begin with the 
greater care Crane gives to design, castings, 
heat treating, and machining. It’s what’s 
inside that counts in assuring better per- 
formance and lower maintenance costs. 

You’ll make a sounder investment in steel 
valves by knowing the facts on Crane 
quality. Contact your local Crane Repre- 
sentative or write to address below. 


HEATING 


at 
q 
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More Facts on Steel Valves— 
Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


Don’t ever make the mistake of taking steel 
valve quality for granted. Other makes may 
even look like Crane, but that’s as far as the 
resemblance goes. 

In Crane quality only do you get pioneer- 
ing skill in casting steel valves with the high 
development of today’s metallurgy tech- 
niques. Nor is there a substitute for the extra 


care Crane gives to machining, assembly and 


You’re not getting this quality unless they’re 


CRANE STEEL VALVES 


testing, with facilities that have no equal. 

With 100 years’ flow control engineering 
experience, Crane puts the finest features in- 
to a complete line of steel valves for power 
plant services. 

These valves are your best assurance of 
dependable, low-cost control of steam, water, 
air, gas, etc., at all operating pressures and 
temperatures. 


CRANE STEEL WEDGE 


Screwed, Flanged or Welding Ends 
Sizes up to 24 in. 
In 150, 300, 400, 600, 900, 1500, and 2500-Pound Pressure Classes 


GATE VALVES” 


Cross-section shows 600-pound gate pat- 
tern. Note balanced ruggedness with 
features such as fully guided disc, non-rigid 
T-head disc-stem connection, deep, generous 
size stuffing box, and straight-through flow. 


With Plug-Type or Ball-Type Disc 

Screwed, Flanged or Welding Ends 

Sizes up to 8 in. 

in 150, 300, 400, 600, 900, 1500, and 2500-Pound Pressure Classes 

Cross-section shows 600-pound globe pat- 

tern with plug type disc and seat, recom- 

mended for steam services. Note the power- 

ful stem and yoke for positive closure, the 

free-swivel disc-stem connection, the self- 

equalizing ball gland, and deep stuffing box 
among other features, 


CRANE STEEL CHECK VALVES 


Swing Type 

Screwed, Flanged or Welding Ends 

Sizes up to 12 in. 

In 150, 300, 400, 600, 900, 1500, and 2500-Pound Pressure Classes 


Cross-section shows 300-pound swing 
check, flanged ends. Note full-port area 
from inlet to valve seat to avoid turbulence, 
and generous body area to outlet, to mini- 
mize erosion and flow resistance. 


600-pound swing check valve, 
flanged ends 


RANE} 
VALVES 
FITTINGS 

PIPE 

FABRICATED 
PIPING 


YOUR COMPLETE GUIDE TO STEEL VALVES 


Your Crane Catalog leads you quickly to the best choice of valve for each need. It gives 
you plus information—all you need and more to answer any likely questions. You’ll ap- 
preciate its comprehensive description of materials and design features . . . the complete 
dimensional data . . . and service recommendations. You get more in every way from your 
Crane Catalog and your local Crane Representative. 


CRANE CO. 


* 900-pound gate pattern, flanged ends | 
‘ | 
\ RANE STEEL GLOBE AND ANGLE VALVES 
CANE ly 
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Get low-cost 
boiler feed from 
oil-bearing condensate... 


WITH SORBO-CEL 
FILTRATION 


Sorbo-Cel filtration systems are compact 
++.» easy to operate with unskilled labor. 


2¢—5¢ per 1000 gallons is all it costs you to 

reclaim oil-contaminated condensate with 

Sorbo-Cel® filtration. Sorbo-Cel can reduce oil 
content to less than 0.1 ppm... . also removes rust, 
scale and other suspended solids. Sorbo-Cel not only 
saves water, but materially reduces boiler tube main- 
tenance caused by oil and suspended solids in the feed 
water. And proper lubrication need not be sacrificed 
to insure oil-free water. 


Sorbo-Cel is a diatomite powder specially processed 
to provide the most efficient and economical filtra- 
tion of oil-contaminated water ... for boiler feed 
or other process applications. It can be used with 
practically every type of pressure filter and requires 
no additional chemicals. 


JOHNS MANVILLE 


ivi 
Jonna 
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Free! Information and Engineering 
Service. Write today for your oy 

free copy of the new Sorbo-Cel 

brochure. If you desire, a 

Sorbo-Cel engineer will call 

for appointment to visit 

your plant. Address Johns- 

Manville, Box 60, New 

York 16, N.Y. In Canada, 

Port Credit, Ontario. 


SORBO-CEL*® 
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FOR 


double economy 


in corrosive 
service 


@ Darling rubber-lined iron 

Wh gate valves, with special 
Yy _ alloy working parts, offer 

2 and big savings. Available in 

mene rising stem, cylinder or 

. motor operated, or quick- 

: opening types. 


ERE’S a Darling gate valve that can save you plenty of dollars 

in corrosive services up to 180° F. This is an iron body valve 
with a hard rubber lining permanently bonded to all exposed interior 
surfaces, and suitable for working pressures up to 150 pounds. 


Equally important, this valve features Darling's fully revolving double 
disc parallel seat principle which is unexcelled for trouble-free per- 
formance, tight closure, low maintenance and long life. 


Weigh these facts and potential savings, then write for com- 


plete data on these job-proved rubber-lined 
iron body valves. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 8, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


VALVES 
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Canadian port of Prince Rupert, British 
Columbia, on the freighter SS Jupiter. 
Off the Aleutian Islands, the Jupiter 
had collided with a Japanese merchant- 
man that stove in our port side, abaft 
the engine room. Because of an insur- 
ance haggle, the crew was paid off and 
the ship tied up in that port, pending 
investigation. The line was to ship us 
down to Seattle next day. 

“That afternoon, while taking on 
liquid cargo at the Blown Fuse Tavern, 
I heard two characters sound off about 


their shutdown plant up the coast at 
Port Simpson. It seemed the plant had 
an old 2-phase 30-cycle unit with two 
generators connected in tandem to the 
same turbine shaft. 

“Trouble started a month before 
when the outboard generator had a 
winding failure. From what those two 
said, the plant electricians had just 
got through rewinding the job. But 
they started the winding several slots 
out. Then when the unit started, there 
was a terrific circulating current in 
the two generators because they were 
electrically out of step while mechani- 
cally tied together by the coupling. 

“At that point I barged into the con- 
versation and asked what they were 
going to do. One guy said he didn’t 
know, but thought they’d stay shut 
down for another two weeks. 

“‘Boy! Is the master mechanic 
sweating blood tonight, trying to get 
out of that jam,’ said one guy. That’s 
all I wanted to hear. 

“That evening I boarded a small 
coastwise schooner running up to Port 
Simpson. Next morning, I showed up 
at the plant early, ready to pick up 
some easy money. I found the master 
mechanic and chief electrician in the 
plant office, going at it hot and heavy. 
Standing by were two men, taking it all 
in. One was a tall goateed gent, the 
other a skinny bald-headed guy. Both 
looked important. I could see that the 
master mechanic had put on this show 
for those two to lay the full blame on 
the electrician. But Sparks kept ad- 
mitting his fault, said it could happen 
to anyone. 

“*Pardon me, gentlemen,’ I cut in 
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The completely shop-assembled Package 
Ljungstrom Air Preheater brings to medium- 
size industrial boilers the same principles of 
heat recovery used universally by large electric 
utility boilers. And here’s what heat recovery 
with a Ljungstrom can mean to you: 

1.You'll save fuel — savings of 10% or more 
can generally be anticipated—which means you 
can usually write off the cost of the Ljungstrom 
in about two years. 

2.Boiler output increases — in lieu of fuel sav- 
ings, by preheating air, you get higher tem- 
peratures in the boiler furnace — which means 
higher heat absorption, higher steam-producing 
capacity. 


if your boilers are in 
25,000-— 
200,000 lb of 


é 


|| steam per hr range- 


3. Lower boiler maintenance — preheat means 
more efficient combustion of fuel — therefore, 
there’s less slagging and boilers stay in service 
longer between overhauls. Stack gases are 
cleaner, too, which helps reduce smoke nuisance 
and stack maintenance. 

4, Makes low grade fuels practical — since air 

preheat means higher furnace temperatures, it 
means, too, that low-grade fuels can be burned 
effectively. 
If you’d like more details on how the Package 
Ljungstrom Air Preheater can improve the effi- 
ciency of your boiler plant — write the Air Pre- 
heater Corporation. Our field engineers will be 
glad to make practical suggestions. 


The Air Preheater Corporations 60 42nd street, New York 17, ¥. 
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_.Are your 
Tube Cleaners 
ready for 


If you haven’t checked your tube cleaner equip- 
ment lately, now is the time to make sure it is 
ready for service when you need it. 
Order needed repairs, heads, cutters, brushes, 
universal joints or hose now, while our stock 
enables us to make off-shelf delivery. Why wait? 
Do it now and avoid possible costly delays. 
Write, wire or 

Phone HUmboldt 3-0570 


TUBE CLEANERS 


ELLIOTT COMPANY - ROTO DIVISION 


Tube Cleaner Specialists Since 1910 


153 Sussex Avenue, Newark, N. J. 
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politely. ‘If getting that generator re- 
paired is so important, why don’t you 
do it instead of shooting off your big 
yaps about it?’ That stopped the show. 

“‘What business is this of yours— 
and, incidentally, who are you?’ asked 
the master mechanic, getting up a head 
of steam. 

“I’m the ex-First Assistant Engineer 
of SS Jupiter, tied up in Port Rupert,’ 
I answered, ‘And I can straighten out 
that fouled-up generator without tear- 
ing out the windings.’ 

“Before the master mechanic could 
open his mouth, the goateed gent came 
charging at me like a ram, shaking his 
fists. ‘I was called up here from Bute- 
dale to repair that generator. I’m an 
electrical contractor, and no ship’s en- 
gineer can tell me that it can be put 
in step without rewinding!’ 

“‘Just a minute,’ said the skinny 
bald-headed man, who seemed to be 
the brass hat. ‘My name’s Horatio Tiff- 
ney and I’m the owner. You say you 
can put that generator in step without 
rewinding? I’m interested.’ 

“*That’s right,’ I assured him, ‘And 
I'll have that machine generating elec- 
tricity one hour from now if I work 
on it.’ 

“*This man’s positively a fraud— 
just a common fraud,’ yelled the con- 
tractor, flipping his lid with rage— 
‘He’s talking bunk.’ 

“*You say you can put us back in 
business in one hour?’ repeated the 
owner, ignoring the contractor. ‘This 
man wants to strip and rewind, but 
that'll take a few weeks—and we were 
just shut down for a spell doing that 
job ourselves. Tell me how you expect 
to do it in one hour.’ 

“*That depends on the fee,’ I said. 
‘How much is he asking?’ 

“*Twenty-four hundred dollars,’ 
piped up the master mechanic, acting 
like I might help him after all. 

“*This guy wants twenty-four hun- 
dred dollars and he'll keep your plant 
out of business two weeks? That’ll add 
up to thousands more,’ I said. ‘I’ll also 
charge twenty-four hundred dollars, 
but I'll do the job in an hour—saving 
you many times my price.’ 

“Excusing himself, the owner stepped 
out of the room with his master me- 
chanic and electrician. The goateed 
contractor stood there glaring at me. 
Then he started wisecracking about my 
proposition. 

“OK,” said the owner, coming back 
into the room with his gang. ‘The job 
is yours, but let’s get started right 
away. What tools and help do you 
need ?’ 

“*Just give me two mechanics,’ I 
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This utility gets better engine performance 


... less cylinder and ring wear with 


Clarence Maxcy (left), Chief Engineer at 
Cumberland, and Standard Oil lubrication 
specialist Ralph Rowlands check efficiency 
records of utility's engines lubricated with 
STANODIESEL Oil M. Providing technical 
service on lubrication problems is something 
for which Ralph Rowlands is well qualified. 
He has been doing this sort of work with 
Standard for 13 years. Ralph attended the 
University of Wisconsin and is a graduate of 
the Standard Oil Sales Engineering School. 


STANODIESEL Oil M 


Report on Cumberland, 
Wisconsin, Municipal Utility’s 
experience with diesel lubricants. 


Management of Cumberland, Wisconsin, 
Municipal Utility found a way to extend 
time between ring changes, to get greater 
fuel efficiency and to cut cylinder wear. 
How? By using Stanop1EsEt Oil M. 


Before converting to STaNopiEsEL Oil M, 
the utility found it necessary to change 
rings every 1,500 to 2,500 hours. Cylinder 
wear ranged up to .003” per 1,000 hours 
of operation. After the engine was con- 
verted to STaNopIEsEL Oil M, it was run 
7,800 hours at 50 to 90 per cent of full load. 
No rings had to be replaced during that 
time. The engine was then overhauled. All 
rings were free. All pistons were clean 
and in excellent condition. Ring wear was 
apparent on the two top rings only, bottom 
rings were like new. Cylinder wear after 
7,800 hours averaged .003”. This amount 
of wear occurred after 1,000 hours with the 
oil formerly used. On some cylinders, wear 
was only .001”. Maximum bearing wear 
was .0005”. Fuel efficiency over the period 
averaged 12.93 K.W.H. per gallon. 


This kind of performance—reduced wear, 
increased fuel efficiency, improved over- 
all engine performance—is what you can 
expect from STANODIESEL Oil M. Find out 
more. Call your nearby Standard Oil lu- 
brication specialist. There is one near you 
in any of the 15 Midwest and Rocky 
Mountain states. Or write, Standard Oil 
Company, 910 South Michigan Avenue, 
Chicago 80, Illinois. 


STANDARD OIL COMPANY 


(Indiana) 


Quick Facts About 
| STANODIESEL Oil M 


@ Is refined from highest quality base 
stock. Has superior stability. 
© Contains special additives that: 
Inhibit oxidation, control unwanted in- 
creases in oil viscosity. 
* Keep crankcase, pistons, cylinder walls 
ee and other parts clean. 
Keep contaminants in suspension, pre- 
vent them from depositing. 
Control foam, make oil suitable for 
‘use in hydraulic governors. 
S Increase the oil's ability to reach and 
maintain a film on highly stressed 


Piston from engine using 
STANODIESEL Oil M 
photographed just as it 
was pulled for 7,800 
hour overhaul. Piston is 
clean and in excellent 
condition. 


STANDARD 


7 > A 
— 
| 
i 
parts. 
ae 
fae 


OIL BURNERS 


of the steam and mechanical 
types now combined into 


DUAL STAGE BURNER 


PENDING 


Now, at last, the inherent advantages of both systems of fuel oil 
atomization are profitably yours... within the one, new NATIONAL 
AIROIL Dual Stage Burner. 

45 years of combustion equipment design and manufacture are in 
back of the Dual Stage Oil Burner . . . and, it has been thoroughly 
tested and proved in the field for firing: Petroleum Processing Heat- 
ers; Rotary Kilns; H.R.T., Scotch Marine and Water Tube Boilers; 
etc. 

Available in three sizes, the NATIONAL AIROIL Dual Stage 
Burner fires all grades of fuel from No. 2 to No. 6, with a ready 
capacity of 80 to 300 g.p.h. Further, for a perfect flame pattern, we 
would recommend using with the Dual Stage Burner either the 
NATIONAL AIROIL Universal Register for forced draft or, the 
NATIONAL AIROIL Tandem Unit for natural or induced draft 
furnaces. 

Get detailed description, illustration, and specifications in 
NATIONAL AIROIL Bulletin 25. 
OIL BURNERS and GAS BURNERS 
for industrial power, process and 
heating purposes 


STEAM ATOMIZING OIL BURNERS 
SLUDGE BURNERS, Steam Atomizing 


AUTOMATIC OIL BURNERS, for 
small process furnaces and 
heating plants 

GAS BURNERS 

COMBINATION GAS & OIL 


MOTOR-DRIVEN ROTARY OIL 
BURNERS BURNERS 
MECHANICAL PRESSURE PUMPING and HEATING 


ATOMIZING OIL BURNERS 

DUAL STAGE, Combining Steam and 
Mechancial Atomization 

LOW AIR PRESSURE OIL BURNERS 


NATIONAL AIROIL BURNER CO., INC. 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 Seuth Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 


FURNACE RELIEF DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 
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answered. ‘As for tools, I’m a marine 
engineer—all I need is a fire ax.’ 
“‘Fire ax,’ echoed the master me- 
chanic, screwing up his forehead and 
getting pink around the gills. Sudden- 
ly the goateed consultant busted out 
laughing. He laughed so hard he had 
to lean against a desk. The owner 
walked back and forth giving me fishy 


looks. Then he started getting up 
steam. 
“‘Look here, mister,’ he finally 


barked. ‘This is a place 


of business, 


not a circus. We’ve got a plant shut 
down and we haven’t time for jokers.’ 
By then the contractor was wiping the 
tears from his eyes. 

“I’m not joking—my name’s Mar- 
maduke Surfaceblow, I announced, 
getting up a little steam myself. ‘What 
have you to lose? If I do my job, 
you’re in business in no time—if not, 
you can still give the job to this bearded 
goat.’ 

“‘Mr Tiffney,’ said the contractor, 
addressing the owner, ‘I’ve been in bus- 
iness on this coast for 27 years. I have 
done the electrical work in many plants 
in this area. I tell you the only way 
to repair your generator is to rewind it. 
But you're willing to let this unknown 
character do it with a fire ax? Well, 
now, really, Mr Tiffney—really.’ Then 
turning to me he said sarcastically, 
‘Now, Mr Marine Engineer, suppose 
you tell us what you know about engi- 
neering—perhaps you hold a degree in 
firefighting?’ Har, har, har. 

“T don’t hold any degree—that’s 
why I have to use my head,’ I answered. 
‘Suppose you stop yaking and put your 
money where your mouth is,’ I con- 
tinued, pulling out my billfold. ‘I was 
paid off the Jupiter with over seven 
hundred dollars. Here’s every cent I 
have, $711.84. Now you match it and 
if that generator isn’t on the line in 
exactly one hour, you pick up the bets.’ 

“That did it. The contractor started 
blowing his fuse. Then he bravely 
whipped out his checkbook and started 
writing. ‘Here’s a check for $1000,’ he 
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What you really buy is performance 
... and good value for your piping 
dollar. And how do you get these? 
By selecting a piping contractor who 
has a reputation for quality work ... 
who is called upon to do job-after- 
job for the same customers. It's as 
simple as that. 


‘Midwest is such @ piping contrac- 
tor. Midwest Piping is superior piping 
and good value for every piping 
dollar. We shall be happy te have 
you ask us to prove it. 


MIDWEST PIPING COMPANY, iNC. | 
Main Office: 1450 South Second Street, Lovis 4, Mo. 
Plante: St. Loyis, Clifton, N. J. and los Angeles 

Sales Offices: 
New York 7--50 Church St. @ Chicago 3-79 West Monroe St. 
Boston 27—426 First St. @ Los Angeles 35-520 Anderson St. 
Houston 2—1213 Capitol Aye. @ Tulsa 3-224 Wright Bidg. 
Cleveland 14-616 $t. Cloir Ave. Miomi 34—2103 te Jeune Rd. 
STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


PIPING FABRICATION 
and CONSTRUCTION 
OFFERS you MANY BENEFITS. 


Se 
RICA 


HAS HERMETICALLY SEALED 
MAGNETIC MERCURY SWITCH 


Here’s a diaphragm operated pressure 
control for use on low pressure appli- 
cations where the control is required 
to operate from changes of fractions 
of inches of water (pressure). It has 
many applications such as for operat- 
ing from changes in draft conditions 
(either forced or induced;) to operate 
from slight changes in head pressure; 
for high or low alarm devices on air 
or gas lines. 


OPERATING RANGES—six ranges 
available from 0-1” pressure to 1-30” 
vacuum with sensitivities varying from 
.01” pressure to 0.2” vacuum depending 
upon range selected. 


CIRCUIT ARRANGEMENTS—several 
models available to accomplish the fol- 
lowing operations: 


SPST—USING ONE MAGNETIC 
SWITCH—"‘switch contact opens on increase 
of pressure or switch contact closes on increase 
of pressure.” 

STAGE OPERATION—SPST USING 
TWO MAGNETIC SWITCHES —"‘open 
both switch contacts on increase of pressure’’; 
“close both switch contacts on increase of 
pressure’; “‘close one switch on increase an- 
other on decrease’; ‘open one switch on in- 
crease another on decrease’. 


CASE STYLES—three types to meet fol- 
lowing conditions: Indoor (general pur- 
pose), Outdoor (weather resistant), and 
Hazardous Locations (explosion proof). 


WRITE FOR BULLETIN No. 13 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 


MARMADUKE 


Continued from page 194 


Manufacturers i for pressure, tem- 

perature, liquid level, float, mechanical oper- 

ation, etc. All equipped with hermetically 
sealed mercury contacts. 


said to the owner, handing it to him. 
‘You take this man’s money and hold 
it also. Now let’s see you perform a 
miracle!’ With that, we all walked out 
into the generator room. 

“ ‘OK,’ I said to the master mechanic. 
‘Get some wrenches and remove the 
coupling bolts. ‘Soon as he and a helper 
did that, I asked the electrician to 
change his leads on the outboard fouled- 
up generator so she would run as a 
synchronous motor. Then I had them 
start up the turbine. In a few minutes 
the inboard generator was running at 
full 1800 rpm, and the outboard gen- 
erator was also being turned at that 
speed as a motor. Now they were both 
at synchronous speed, and in step. 

* ‘Now, let’s have a fire ax,’ I asked 
the owner. 

“This was the dramatic moment. At 
least 20 guys from the plant had come 
in to rubberneck. When the ax was 
handed to me some eyes started popping 
and blinking. I could hear snickers 
above the turbine’s hum. Some of the 
boys started for the door. 

“I posted myself near the coupling 
and held the ax blade near the two 
revolving coupling halves, taking care- 
ful aim. Then I brought the ax down 
against the coupling just hard enough 
to make a glancing mark on both 
halves as they revolved at top speed. 

“ ‘OK,’ I told the master mechanic, 
‘stop the turbine.’ Shortly after the 
turbine and inboard generator stopped 
revolving, the outboard unit came to 
a halt. The ax marks on the two cou- 
pling halves were about 70 degrees 
apart. 

“*All you have to do is move these 
two marks in line, hook up your cou- 
pling, change your leads back so this 
outboard unit is a generator, then start 
her up. You'll find them in perfect 
step,’ I told my audience. 

“*That’s the neatest trick I’ve seen 
in 12 years of engineering,’ roared the 
master mechanic, pumping my arm and 
slapping me on the back, ‘and it took 
you only 32 minutes to do that job.’ 

“*Mr Surfaceblow, that was really 
clever,’ piped up the owner, handing 
me my money and the contractor’s 
check. ‘Really clever.’ 

“The bearded goat started raving, 
then he dashed for the door, talking 
to himself. 

“*You certainly pulled us out of a 
deep hole by axing that generator,’ the 
owner assured me. ‘It'll be a pleasure 
to hand you that twenty-four-hundred- 
dollar check. But I'll have to admit I 
thought you had a few loose rivets 
when you mentioned the ax. Now I see 
you were using your head.’”—-SME 


This Niagara Aero After Cooler also cools 
compressor jacket and intercooler water. 


COMPRESSED AIR 
® Lower in Cost 
® Drier and Cooler 


THE NIAGARA AERO AFTER 
COOLER offers a completely self- 
contained method replacing both 
shell-and-tube cooler and cooling 
tower. It is independent of a large 
supply of cooling water and consist- 
ently reduces compressed air tem- 
peratures to below ambient. 

Drier air gives you better operation 
and lower costs in using all air- 
operated automatic instruments, tools 
and machines, paint spraying, sand 
blasting and moisture-free air cleaning. 

Direct saving in the cost of cool- 
ing water saves the price of the 
Niagara Aero After Cooler in less 
than two years. 

Niagara Aero After Cooler as- 
sures all these benefits because it 
cools compressed air or gas below the 
temperature of surrounding at- 
mosphere; there can be no further 
condensation in your air lines. It 
condenses the moisture by passing 
the air through a coil on the surface 
of which water is evaporated, trans- 
ferring the heat to the atmosphere. It 
is installed outdoors, protected from 
freezing in winter, proven in service 
on the largest plant utility systems, 


Write for Bulletin No. 130 


NIAGARA BLOWER COMPANY 


Dept. P, 405 Lexington Ave. 
NEW YORK 17, N. Y. 
District Engineers in 


Principal Cities of U.S. and Canada 
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NOW! TWO MORE 


VIBRA-GRATES 


Fuel on the Vibra-Grate stoker is 
moved by an intermittent vibrating 
motion of the grate. Water cooling 
of grates insures positive fuel bed 
movement. 


Vibra-Grates burn a wide variety 
of coals with top efficiency. Stokers 
of this design have been in service 
abroad since 1947. Nearly 100 
units are in operation or being built 
the Middle East and 


q Vibra-Grates like this installed in 
the United States have proved ex- 
tremely reliable. 


WHEN A SOUTHERN STATE required a new Each Vibra-Grate stoker will have a steam 


stoker installation at one of its institutions, it set 
up certain basic requirements... great reliability 
.. abolition of smoke...freedom from objection- 
able discharge of solids from stack, all while burn- 
ing local coals. Freedom from fly ash discharge 
was so essential, in fact, that any form of suspen- 
sion or semi-suspension burning of coal was 
eliminated from consideration. AE water-cooled 
Vibra-Grate stokers were the obvious answer 
and two of them will be installed ... without dust 
collectors. 


generating capacity of 30,000# per hour continu- 
ously, with 35,000# peaks. The coal to be burned 
has the following proximate analysis: H.O, 3%; 
V.M., 18%; F.C. 67%; ash, 12%; S.,1.5%; BTU 
per # A.F., 13,400. Other Vibra-Grates in the 
United States have been burning high volatile 
coals. 

AE Vibra-Grate stokers are available in stand- 
ard capacity ranges from 25,000 to 150,000# of 
steam per hour. Write for full information about 
Vibra-Grate, today’s most efficient stoker. 


-—-AMERICAN ENGINEERING— 


COMPANY 
DEPT. S-100, WHEATSHEAF LANE & SEPVIVA STREET, PHILADELPHIA 37, PA. 


Canadian Subsidiaries: Affiliated Engineering Corporations, Ltd., Montreal, P.Q.... Bawden Industries Ltd., Toronto, Ont. 


AE products are: Taylor, Perfect Spread and Vibra-Grate Stokers, Hele-Shaw and Hydramite Fluid Power, Lo-Hed Hoists, 


Lo-Hed Car Pullers, Marine Deck Auxiliaries. 
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TEAMWORK 


Continued from page 111 


very successful maintenance forum has 
held monthly meetings for five years. 
Gs ATE IiSTS Maintenance troubles get cured the 
¥. same as polio does with its therapy 
5 —when you bring victims all together, 
they take heart and learn to help them- 
selves. If you don’t know how to get 
such a group started—write me, or the 
National Office of SAM in New York. 
We'll help you. For those in top main- 
tenance jobs, there’s National Institute 
of Plant Engineers. 
MURCO Gate Hoists are designed and built Is maintenance worker human? Is 
in a wide range of capacities—for any size proper attention paid to his status as 
power dam—from less than one ton to over 2 Th : 1 d 
100 tons . . . from the smallest hand operated @ person’ those questions are slante 
to the largest motor operated gate hoist. about the climate in which you ask 
Back of every MURCO Gate Hoist is over 70 your people to work. Do your men 
years of designing and building, and from have an adequate place to hang up 
this experience we have accumulated designs i d h > 
and patterns that may fit your requirements. their hat and coat, and to wash up: 
In planning gate hoists we suggest you write That question was debated, and the 
us before your plans for the project as a right answer found 50 years ago. But, 
whole are completed. just in case, take a reading on the 
Write for complete information and engineering personal facilities that are provided. 
recommentations. I'll put it this way: Do they merit 


being mentioned in the same breath 


D. J. MURRAY with those for mahogany row? 
MANUF ACTURING co Wonderful one-horse shay. Is your 


equipment modern? It’s always been 
Manugacturers Since 1883 a problem for a maintenance depart- 
WAUSAU « WISCONSIN ment to justify a new model car if the 
old surrey-with-the-fringe-on-top got 
you there. You often don’t have enough 
proven usage to finance new and ex- 
pensive maintenance equipment the 
way production departments do. Be- 
sides its other uses, new equipment 
demonstrates impressively to your men 
that you (1) plan to stay in business 
(2) want to save money doing a job 
(3) are willing to change an old idea 
for a new one (4) want your men to 
improve their performance levels. 
Industrial bigamy a crime. No man 
can serve two masters. Does each man 
<. know who’s “on first” in your organiza- 
et tion? In maintenance work, there’s 
ea ALLPAYX RINGS THE BELL! little doubt about the top man’s au- 
thority. But what with shift work, 
ALLPAX Rings the Bell with the development of night men reporting to shift superin- 


tendents, and weekend problems, au- 
precision packing rings, designed for performance, thority of your first-line supervisor 


and made of the finest materials available. Whether sometimes gets fuzzy. If he or the men 
open-end or solid molded type, ALLPAX packing don’t know when he’s to call the sig- 


: oh nals, no wonder some plays end up in 
rings are precision made to your exact a rhubarb. Rhubarb manufacturing is 


specifications. They increase efficiency be- your fault. 
cause they give better service. Sample Your leadership. How many of your 
upon men would come to your funeral? 
& Pp q What is the quality of your leadership? 
Shakespeare pointed out that “the 
4 SEND FOR OUR NEW CATALOG TODAY! good [men do] is oft interred with their 
See our complete line of packings, tools, and gasket bones.” But I think it’s a managerial 
materials. Distributors in principal cities. speculation to consider the kind of 


THE ALLPAX COMPANY epitaphs you (or your supervisors) 


= would get. I’m suggesting that it’s old- 
160 Jefferson Ave. * Mamaroneck, N. Y. fashioned to pull your organization 
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UNDER PRESSURE? TRY 4500 PSI AT l1150F 


There’s a new concept in big boiler de- 
sign: The Universal Pressure Steam 
Generator. It operates either below the 
critical—3206 psi—or smashes through 
the pressure barrier. A unit now being 
built has a design pressure of 5500 psi, 
delivers steam at 4500 psi and 1150 F. 
It’s a “once-through” unit; put water in 
one end of a tube and steam comes out 
the other, without using a steam drum. 

When B&W engineers designed this 
new boiler they turned to their own 
metallurgical and tubular products ex- 
perience with alloys for pressure and 
temperature service to devise the tubing 
complex that is the heart of the unit. 
The chart shows the variety of analyses 
in sizes from 1-inch O.D. to 2'/-inch 
O.D. and wall thicknesses from 0.10- 
inch to 0.55-inch. 
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Carbon Steel Carbon Moly j 
Croloy % @ Croloy 1 
Croloy 1% @ Croloy 2% 
Croloy 3M e@ Croloy 9M 
Croloy 18-8 


The best way to avoid operating under 
personal pressure on any job is to call 
for B&W Pressure Tubing. There’s a 
grade, size, length and wall for virtu- 
ally every pressure, temperature and 
corrosion resistance requirement. Write 
for Technical 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. and Milwaukee, Wis.: 
Seamless Tubing, Welded Stainless Steel Tubing 
Alliance, Ohio: Welded Carbon Steel Tubing 
Milwaukee, Wis: Seamless Welding Fittings 
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FOR FLUID CONTROL. 
THE NEW 9 


CONTROL VALVE 
with 
SOFOREE 
actuator 


GIVES YOU MORE POWER 
WHEN YOU NEED IT... 


| 
N 


... With the Foster Bellofram 
construction, no force 

is lost at end of the stroke 
where spring compression 
requires the maximum 
force. This assures 

linearity of instrument 

and stem positions. 

These new control valves are 
available in sizes starting at 
Yo" with materials and end 


connections to suit operating conditions. 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE, UNION, N. J. 


AUTOMATIC VALVES «SAFETY VALVES 
CONTROL VALVES FLOW TUBES 


TEAMWORK 


along behind you like a horse and 
wagon. Today’s style is self-propelled. 
Each style takes a different kind of 
driver. 

There’s one thing about industrial 
maintenance work: If you look hard 
enough you can faintly see certain 
noble and heroic aspects, yet you won’t 
find poems about it except Gunga Din! 


REFRIGERATION 


Continued frem page 121 


Continued from page 198 


Pump-, fan- and motor-bearing lube. 

Correct fan rotation. 

Right spray-pump operation. 

@ Test controls for— 

Current to all electrical controls. 

Opening of solenoid stop valve with 
thermostat set in lowest position. 


Charging high side 


System can be charged faster if it’s 
done through the high side (low-side 
charging is OK for adding small 
amounts of refrigerant after making 
repairs). 

First step: Hook up refrigerant 
drum to liquid charging valve, drawing, 
p 121. Charging through a dehydrator 
helps keep moisture from entering 
system. 

With liquid-line charging valve 
closed, loosen charging-line fitting at 
valve. Purge air from charging line, 
close drum valve and quickly tighten 
the loose connection. 

Turn drum upside down to make 
sure you'll charge system only with 
liquid refrigerant. 

Crack suction and discharge valves 
off back seats so gages function. If 
your compressor and condenser are in 
widely separated areas, charging is 
a 2-man job. One handles charging at 
the condenser. The other watches com- 
pressor pressure gages. 

Close liquid-line shutoff valve and 
turn on the condensing-water supply. 
Or if you’re using an evaporative con- 
denser, the switch that energizes the 
evaporative-condenser fan and spray 
circuit should be closed. 

If solenoid stop valve can’t be opened 
manually, set thermostat at lowest point 
to keep valve open. Next, open liquid 
charging valve and admit refrigerant 
—slowly at first. Vacuum will draw 
quite a bit of refrigerant into the sys- 
tem. Liquid enters, passes through the 
evaporator to the compressor. After a 
few moments, start compressor. If pro- 
tective devices shut it down, wait a few 
minutes and try starting it again. And 
watch pressure gages to make sure you 
don’t run compressor under vacuum. 

Continue charging until you've 
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When you buy a Mead-Morrison 
Tower, you can be sure of MODERN 
design to meet today’s demands for 
effective design and efficient opera- 
tion. Note these Mead-Morrison char- 
acteristics : 


Sturdy Construction . . . demon- 
strated by the many installations that 
are giving trouble-free service year 
after year, 


Speedy Unloading... exceeding the 
specified hourly rate in many cases, 


Simple Operation . . . all grab 
movements controlled by only 2 con- 
veniently arranged latched levers, 


Smooth Control . . . new standards 
of ease and smoothness in both free 
digging and clean-up, 


Specially Engineered for Each In- 
stallation . . . by a long experienced 
organization backed by complete 
manufacturing experience. 


Mead-Morrison engineers will be 
glad to help you plan your new un- 
loading facilities or give advice on 
increasing the capacity of your pres- 
ent equipment. 


Mead-Morrison Rope Trolley Stationary 
Coal Barge Unloading Tower recently in- 
stalled at the Meramec, St. Louis, Plant of 
the Union Electric Company of Missouri. 
The tower has a capacity of 600 tons per 
hour (throughout a barge), and is equipped 
with a 7-ton Mead-Morrison Grab Bucket. 
The plant also has a Mead-Morrison Barge 
Haul System which works in conjunction with 
the tower. 


Buliders. of Coal and Ore Yewors and Grab Pile 


RAR SON, N Ay 
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How fixed electrodes assure top efficiency 
in a Buell “SF” Precipitator 


Buell Cyclones also assure top efficiency 
with large diameter design to eliminate 
clogging ... and by harnessing double- 
eddy and putting it to work. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency to meet present 
strictness, with low draft loss for natural 
or mechanical installations. 


PHOTOGRAPH OF BUELL PLASTIC MODEL BY INDUSTRY @ POWER 


Even when high resistivity dusts must 
be collected, top efficiency is guaran- 
teed by the exclusive shape of Buell’s 
Spiralectrodes—proved to give 50-100% 
greater emission than straight wires. 
Exclusive Continuous Cycle Rapping 
virtually eliminates maintenance by 
keeping electrodes constantly clean. 


GET ALL THE FACTS 
Write: Buell Engineering Company, 
Dept.50-F,70 Pine Street, New York 5, N. Y. 


MECHANICAL 


ELECTRICAL 


Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 


REFRIGERATION 


Continued from page 200 


reached estimated system requirements. 
Then close the charging valve, open 
liquid-line shutoff valve and watch re- 
frigerant flow through the sight glass. 
If bubbles appear, you need more re- 
frigerant. When liquid flow is solid, 
close charging and drum valves. But 
don’t disconnect charging line. Flow 
in sight glass must remain solid while 
system is operating. And don’t forget 
to watch head-pressure gage. Too much 
refrigerant can cause high head pres- 
sures. 

It pays to leave the refrigerant drum 
and charging line connected until a 
72-hour test run is completed. Before 
removing line be sure charging valve 
is tightly closed. And cover the charg- 
ing connection with a-seal cap. 


ARGUMENTS 


I agree with Wayne, though, that 
vacuum is often quoted without stating 
the barometric pressure. This is unfor- 
tunate. On the other hand, vacuum is 
what is indicated by many gages and 
manometers, so the word is needed. 
He is quite right in holding that it is 
the absolute exhaust pressure that is 
significant. 


Pror C H Berry 


Continued from page 142 


Belmont, Mass. 


Here's difference between 
surge and expansion tank 


Referring to Reader Wayne’s origina] 
letter (December Power, p 142) I 
think expansion tank is more appro- 
priate than surge tank. True, within 
the pressure range usually encountered 
in diesel or gas-engine operation, water 
is incompressible. But it does expand 
with an increase in temperature. 

A surge tank absorbs shock resulting 
from rapid changes in kinetic or flow 
energy of fluids in closed conduits, like 
penstocks at a hydroelectric generating 
station. 

J LC Bacuorer Jr Reading, Pa. 


I object to vacuum pump 


I object to the expression, “a vacuum 
pump on the return line of a heating 
system.” Who ever heard of pumping 
a vacuum? An air pump or air ejector 
will remove the air and maintain a 
vacuum on the system or the condenser. 
But pump a vacuum? No! 
Joun Davis Los Angeles, Calif. 
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As a final step in the manufacture of Powell Valves, every 
valve is subjected to an actual line test—a positive method 
of testing. For special services, valves can be given hydro- 
static, air and gas tests so that they will meet various fluid 
control services. 

Thus, when the pressure is on you—when you have a pro- 
duction schedule that must be met—that’s when you'll be glad 
you installed Powell Valves. 

No matter what your flow control problem may be, Powell 
has valves designed to solve your problem. And youcan depend 
on long, trouble-free service. Through careful quality control, 
every Powell Valve has PERFORMANCE VERIFIED. 

Because of Powell’s painstaking quality control, plant shut- 
down through valve failure is greatly reduced. Records from 

refineries, power and industrial plants the 
world over prove it. 
Consult your Powell Valve dis- 
tributor. If none is near you, we'll 
be pleased to tell you about our 
complete quality line which has 
Performance Verified. 


The Wm. Powell Company 
Cincinnati 22, Ohio 


»-.-110th YEAR 


FIG. 3061-WE—300-Pound Steel FIG. 19003—900-Pound Steel FIG. 1314-A—1500-Pound Integral 
Swing Check Valve Pressure Seal Gate Valve Bonnet Steel “Y” Valve 


Bronze, Iron, 
Steel and Corrosion- 
Resistant Valves 


POWELL VALVES 
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TRUSCALE 


Remote Reading Gages | 


Available with 
Explosion Proof 
Iluminators. 


Full 180° Visibility 
Accuracy to 2 of 1% 


You get-full 180° visibility with the new 
Jerguson Truscale Gages with the Convex 
Scale. Scale markings are directly on the 
convex face and the indicator goes clear 
around the convex surface. You can bring 
your liquid level down to the control room 
floor, or other remote point . . . and can_ 
see it from anywhere in the room .. . can 
check a whole line-up of Truscales with one 
look from any point. 


Truscale is really accurate too .. . sensi- 
tive to 14 of 1% of scale reading. Simple 
trouble-free construction. Available with 
signal horns, lights and up to six repeaters 
for other auxiliary points. 


New design boiler water gage 
gives maximum visibility 


Jerguson’s unique offset sin- 
gle piece gage chamber gives 
you more inches of visibility 
with no blind spots. Special 
valve with horizontal loop 
keeps the strain off the gage 
under varying conditions of 
expansion and contraction. 


Send for complete data on Jer- 
guson Convex Scale Truscales... 
and Boiler W ater Gages. 


Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 
Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 


My biggest 
boner 


Years ago I visited a store to shoot 
trouble in their refrigerating system. 
Plant had automatic control, cooled 
several boxes besides serving a soda 
fountain. I had studied instruction bul- 
letins, was sure I knew the answers. 
Checking, I found the bypass manifold 
strangely warm below the point where 
suction gas came back to machine. 
Frost appeared on suction line below 
the insulation, but a few inches farther 
down, line felt warm. Machine ran all 
the time, but failed to hold proper tem- 
peratures in the boxes. 

The safety relief valve on top of man- 
ifold was leaking, thus permitting hot 
discharge gas to blow into suction. Part 
of the gas was being pumped in circles, 
which cut machine’s capacity. 

I closed king valve on ammonia re- 
ceiver and pumped down the coils to 
about zero. Then I closed all four 
valves on bypass manifold. Thinking 
that relief valve was now isolated, I re- 
moved the cap, marked valve setting. 
Then I unscrewed the bolt behind the 
spring, and started to loosen the 
threaded parts. A little ammonia siz- 
zled out, but I figured that was from 
pressure remaining in machine. 

Upon backing threads all the way 
out, the valve suddenly let go, blowing 
parts to ceiling. Ammonia gas poured 
through the opening—we ran for the 
door. 

When fumes cleared away, I found 
the suction pressure had built up again 
from liquid ammonia lying in freezing 
coils. So closing the four manifold 
valves did not isolate the relief valve. 
There is an open passage from cylinder 
heads to bottom of this valve, also an 
open passage from above the seat to 
suction line. Only way to repair this 
valve with safety is to pump out the 
suction line repeatedly until a vacuum 
is maintained. Pressure should also be 
bled from head of machine. 

Fortunately no special harm was 
done. We reground seat of safety valve, 
added more ammonia to system, and 
plant was OK. 


T Waynesboro, Pa. 


Tag your valves 


When we work on air systems, refrig- 
eration systems, etc, we always use red 
tags for the valves we close. Then 


men starting to work on next shift 
know which valves are closed. This 
saves the trouble of checking each valve, 
and besides it’s safe. 


Pittsburgh, Pa. 


L A Novak 


How to solve 


A Texas oil refinery needed a packaged feed 
water heater rugged enough for exterior in- 
stallation, and capable of delivering water at 
specified temperature even with 1” or more of 
encrustation on tray surfaces. Selected for the 
job was the Stickle unit shown above. Extra deep 
trays force water to flow irregularly in a thin 
film, depositing solids and releasing noncon- 
densable gases. Trays cannot overflow; are 
easily removed for cleaning. Open coils bring 
feed water into direct contact with steam, im- 
mediately transmit heat to water. Condensed 
steam is not wasted. It provides one-sixth of 
boiler feed supply. There's a Stickle feed water 
heater for practically every need. Capacities 
3,000 to 300,000 Ibs. per hr. Stickle has built 
heaters since 1905; is well equipped to solve 
your feed water problem. Write for free bul- 
letins. 


STICKLE STEAM SPECIALTIES CO. 
2265 Valley Ave. © Indianapolis 18, Ind. 


Stickle 


| Equipment 


Cuts the cost of steam — 
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ince the end of World War IT, the 

The new 66,000 kilowatt unit at Hookers demand for electric power in Tampa, Florida, has increased 

Point includes the first large pressurized furnace | 
boiler installation in this country. Steam is delivered nearly $00 per cent. To keep pace with this phenomenal loa 

at 1250 psi and 950° F. growth, Tampa Electric Company recently completed a 


66,000 kilowatt addition to its Hookers Point Power Station. 


The initial installation at Hookers Point in 1948 consisted 
of a single unit of 30,000 kilowatts. In 1950 two additional 
units of similar capacity were installed, and in 1952 a fourth 
unit of 44,000 kilowatts was added. 


With the completion of the new unit in 1955, the total 
capability of Hookers Point is now approximately 240,000 
kilowatts. 


Design and construction of the entire station was by Stone 
& Webster Engineering Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 
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SHALLOW 

STUFFING BOXES 
NEED THIS 
KIND or“G 


GARLOCK 431 CHEVRON* PACKING 


for use on reciprocating rods and rams, tightens as pressure increases, 
eases off as pressure decreases, assuring no-leak sealing and minimum friction. 


LOOK AT THESE SERVICE REPORTS: 


s On hydraulic press with 40” dia. » On hydraulically operated clutches with 34” cyl- 
ram, operating at 6000 psi pressure, inder, 500 psi pressure, 3%,” travel, operating 
.006” clearance between ram and intermittently. Neither leather cups nor “O” 
gland, GARLOCK 431 CHEVRON size rings worked well. Now packed with GARLOCK 
40” x 4114” by only 2” deep gave 14 431 CHEVRON 3%" x %4”"x 1%" deep. Result: 
years service. smooth, positive sealing. 


And remember, 431 CHEVRON Hydraulic Packing is only one of “the famous GARLOCK 
2,000”... two thousand different styles of packings, gaskets, and seals to meet all your 
needs. It’s the only complete line... it’s one reason you get unbiased recommendations 
from your GARLOCK representative. Call him today or write for Folder AD-115. 


*Registered Trademark 


a THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


Rubber Expansion Joints 


Grau Lu Packings, Gaskets, Oil Seals, Mechanical Seals. 


i 
7 ONE OF THE GARLOCK 2,000 
| 
| 
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Unlimited 


Energy 


Modern industrial might comes from 
nature’s harnessed energy. This nation’s 
greatest single energy resource is found in 
its tremendous reserves of Bituminous coal. 

As population increases—as living stand- 
ards rise, vast additional amounts of 
energy will be required—and found in 
Bituminous—the fuel with a future. 

Fields served by B&O contain known 
reserves of more than 8 billion tons suitable 


for every purpose. The nation can safely 
bank on bituminous treasure like this and 
on B&O operators to mine and supply it in 
greatest quantities, with increasing efficiency 
at stable-low-cost. Ask our man! 


Let our Coal Traffic Representative suggest 
a constant-low-cost Bituminous coal for your needs— 
COAL TRAFFIC DEPARTMENT 
B&O RAILROAD ¢ BALTIMORE 1, MD. 
LExington 9-0400 


Itimore & Ohio Railroad 
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Steve Elonka's 


how-to guide to 


PLANT OPERATION 
AND 
UPKEEP 


with over 
1500 
illustrations 


Here’s every-day help for the 
power-plant man—shown in a 
way to.give you quickest un- 
derstanding, best results, 
Scores of maintenance and 
operating jobs on power ma- 
chinery are clearly explained 
and profusely illustrated. Work 
on boilers, steam engines, tur- 
bines, and diesel engines, and 
their auxiliaries is fully cov- 
ered. 25 sections deal with a 
wide and varied range of jobs 
in operating, adjusting, main- 
taining, and repairing this 
equipment. And many step-by- 
step sequence illustrations 
help to make this one of the 
most practical manuals you 
have ever seen—for trouble- 


saving .reference, ability- 
building guidance, and license examination preparation. 
Just Published 


PLANT OPERATORS’ 
MANUAL 


By STEVE ELONKA 


Associate Editor, Power 
Creator of the Marmaduke stories 


292 pages, 65% x 934, 
1539 illustrations, $5.00 
Using this book is just about 


CONTENTS the next best thing to having 
Boilers an expert beside you to tell 
Steam Turbines you what to do. It contains 
Steam Engines probably the largest collection 
Shop Work ot drawings, photos, and dia- 
Pumps grams ever assembled in one 


Air Compressor Systems 


‘Air conditioning, book, to help you keep power 


machinery in economical, effi- 


cooling 
Bearings, oil cient service. Routine jobs and 
grooving hl 
Leather belting ave 
Measuring combustion in 1—2—3 order, with se- 
S condensers quence illustrations, to help 


Diesel engines both the beginner to improve 


Electricity 

Refrigeration his ability, and the experi- 
enced operator to find quick 
Fuel gas answers to unusual problems. 
Seals, gaskets 

Seals, neon g The book is completely up 
Mechanizing seals to date, including among other 
Centrifuges 


things a practical discussion 
of instruments and their use 
li t tel radi- 
ometer, reflectoscope, and de- 
flection gage, among others. 


10 DAYS’ FREE TRIAL ¢ MAIL COUPON 


Steam reducing valves 

Vacuum systems 

Water hammer 

Hard surfacing, 
welding 


McGraw-Hill Book Co. Dept. P-5 

327 W. 4ist St., New York 36, N. Y. 

Send me Elonka’s Power Operators’ Manual for 10 
days’ examination on approval. In 10 days, I will 
remit $5.00, plus few cents for delivery costs, or 
return postpaid, (We pay delivery costs if you 
remit with coupon; same return privilege.) 


State 


U. S. 
N.Y.C. 


Position 


For price and terms outside 
write McGraw-Hill Int’l., 
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220-ENGINE PLANT 


Continued from page 115 


cated, and once every six years, they 
are removed, cleaned and repacked. 
This schedule is satisfactory since there 
are fewer bearing failures than when 
the lubrication basis was 30, 60 or 90 
days. Apparently, more harm is done 
by frequent lubricating, resulting in 
overlubrication and entry of dirt, than 
by running the bearings for long pe- 
riods between lubrication. 

Besides the 220 main generating 
units, this plant has more than 3000 
auxiliary motors. Because humidity in 
the Gulf Coast area is high, these mo- 
tors and generators require periodic 
cleaning and reinsulating to retain 
satisfactory insulation readings. By 
combining this work with the routine 
maintenance schedule the unit outage is 
not increased. 

Results achieved in six years in- 
clude an engine availability factor of 
99+ %, load factor on engines of 
100 to 105%, and no power interrup- 
tion due to powerhouse difficulties. In 
addition, the following practices, not 
general in the internal-combustion en- 
gine field, are used: (1) Operate one 
year, or 7600 hr between engine shut- 
downs or inspections. (2) Operate five 
years, or about 35,000 hr between 
engine overhauls or ring changes. (3) 
Operate spark plugs two years, regap- 
ping only at the end of the first year. 
(4) Lubricate antifriction bearings at 
3-year intervals. 


More FREE LITERATURE 
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10 Battery chargers. Illustrated 4-p 
bulletin 11-210 gives latest fea- 
tures of automatic units, shows 
new type of battery line contac- 
tor. Electric Products Co, 1725 
Clarkstone Rd, Cleveland 12, Ohio. 


Distribution systems for commer- 
cial buildings. Bulletin GED- 
3038, 40 pp, discusses 480Y/277-volt 
distribution systems, features, ad- 
vantages, application, operation 
and other information on system- 
engineered equipment for power 
distribution. General Electric Co, 
Schenectady 5, N. Y. 


Power distribution for industrial 
plants. Illustrated bulletin GED- 
3039, 48 pp, gives information on 
distribution system planning, fea- 
tures, advantages, application, 
and other data on system-engi- 
neered equipment for industrial 
power distribution. General Blec- 
tric Co, Schenectady 5, N. Y. 


12 


HEAT EXCHANGERS, CONDENSERS 


1 3 Air-cooled heat exchangers are 
subject of 24-p bulletin 2400. In- 
cludes features and applications 
of the fin-fan exchanger, plus 


specs, sketches of available ar- 


ERNST 


STAINLESS STEEL 
GAGE OR IRON 


FROM STOCK 
Fig. 855 
STAINLESS 
Fig. 8 
IRON 


Send for Catalog 
Phone Livingston 6-1400 


ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 


The Greater the Pressure... 


the Tighter It Holds! 


WILCOX 


Self-Sealing 


GASKET 


There’s still nothing simpler or more 
efficient in power line service than this 
Wilcox Self-Sealing Gasket which has 
served industry so well over the years. 
The U-shaped metal outer cover is 
packed with a resilient filling (usually 
rubber or asbestos). Pressure exerted 
on this elastic filling forces it into the 
cover, putting force against the adja- 
cent flange surfaces. Thus, internal 
pressure that tends to blow ordinary 
gaskets makes the Wilcox Gasket 
tighter in the joint. Available with 
covers of copper, d, tin, aluminum, 
monel, stainless steel, etc. in all sizes— 
standard or special. 


Write for details and quotations 


CHICAGO-WILCOX MFG. CO. 


7707 So. Avalon Ave. 
: Chicago 19, III. 
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. . » designed and built for economy 
in installation and operation 


I-T-E Secondary Unit Substations bring electric power nearer to where you use 
it—make it more dependable—save you time and money. 
They do it in several ways: 


e By bringing higher voltages nearer the load and reducing power losses 


e By reducing voltage drops inherent in long low-voltage runs and increasing machine 
efficiency 


By saving space—all necessary components are housed in one functionally designed unit 


By cutting delivery and installation time—units are assembled, tested and shipped ready 
for immediate installation from one source of supply 


e By protecting plant personnel—all live parts are isolated and metal enclosed 

I-T-E Secondary Unit Substations can be supplied for any application indoor or 
outdoor, and in any standard rating. For complete information, contact your 
nearest I-T-E sales office. Or write I-T-E Circuit Breaker Company, 19th & 
Hamilton Sts., Phila. 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY © Switchgear Division 
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B. R. DeWITT, INC. 
inent Road Builders 


20 sizes, 

10 to 600 b.p. 

15 to 200# Oil, Gas 

or Oil-Gas Combination. 


“In our business,” reports Mr. B. R. DeWitt, 

“we can’t afford delays. When we need hot 

: water for a mix or steam for thawing in cold weather 

. — we need plenty of it, on time! AMESTEAM GENERATOR 

_— has always delivered for us. Just push a button—you’ve got steam in a 

; few minutes. Maintenance is almost nil, and our AMES representative is ready 

parr service 24 hours a day. Sure, we ordered AMESTEAM GENERATOR for every 

new DeWitt cement plant. We know we can depend on their rugged dependable equipment.” 


“REPEAT” ORDERS 2 MORE ORDERED 


ike th f B. R. DeWi a : 
aaprbs NY. see Besides the seven units in DeWitt plants, Mr. DeWitt has ordered and just taken delivery on 


two additional units for new plants in the vicinity of Rochester, N.Y. The 9 AMESTEAM 
GENERATORS range in size from 40 to 80 h.p. 


Builders, are continual 
proof of user satisfac- 
tion with AMESTEAM For satisfaction like this — for dependable steam production and economy over the years—= 
GENERATORS. you take no chances when you specify AMESTEAM GENERATOR! 


MAIL COUPON TODAY! 


AMES IRON WORKS, INC. 
BOX H-66, OSWEGO, N. Y. 


Gentlemen: 


Please send me further information on AMESTEAM 
GENERATORS and name of the nearest representative. 
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rangement and description ef me- 
chanical equipment and control rue kh is IMPORTANT IN A 
apparatus for various service re- 


quirements. The Griscom-Russell 
Co, Massillon, Ohio. 


for condensers, coolers, heat trans- 
fer units, fire-tube and water-tube 
boilers and miscellaneous units 
are described in bulletin 81. The 

Gustav Wiedeke Co, 1833 Richard C R U AA a 


St, Dayton 1, Ohio. 


Heat exchanger with longitudinal- 
ly finned tubes is described in 
20-p bulletin 1401. Design features The capacity of this pump is determined by the “vite ” of 
are explained, applications out- 
lined and typical installations il- the screws and the full load speed of the motor. Expert 


engineering knowledge of just the right pitch, number of 

threads, experience data, and precision workmanship are all 

Sectional condenser. Descriptive 

16 dp dailetin 382 shows benefite.of mighty important in this highly specialized wee of pump. 
unit for 100 to 240-tons refrigera- Iti 1s available in two general types: 

tion capacity and explains its 

functions. Includes diagrams and 


installation photos. Niagara Gear-in-head, with internal gears and bearings, for handling 
Blower Co, 405 Lexington Ave, lubricating liquids free of corrosive elements and solids. 


New York 17, N. Y. 
Tub d plates f a Double External Bearing and Gear, with separately lubri- 
es and plates for condensers 
7 and heat exchangers used in ma- cated gears and bearings, for handling all other liquids. 
rine and stationary steam power ? / 
plants, oil refineries and other Standard pumps include jacketed, unjacketed, horizontal, 


process industries are discussed in 


ilustrated 44-p bulletin B-2. The vertical pedestal, vertical bulkhead, long body and hopper 
pypineng Brass Co, Waterbury types in all machinable metals. Capacities, up to 3000 g.p.m. 

, and pressures up to 700 p.s.i. on low viscosity liquids, and 
MAINTENANCE EQUIPMENT practically unlimited for high viscosity liquids which will 


Chemical cleaning. Illustrated 6-p flow into the pump inlet 
bulletin covers chemical cleaning 
of boilers, heat exchange equip- For specialized services involving hard-to-handle materials, 


ment, Compares chemical cleaning 


with mechanical cleaning, lists insist upon Warren-Quimby, the original Screw Pump .. . 
types of equipment readily cleaned 

now owned, greatly improved, manufactured, serviced and 
Chemical Cleaning, Inc, Box 212, guaranteed by Warren . . . one of the pioneers of the Pump 


Montclair, N. J. Industry 


Mechanical seals for handling all 
types acids, corrosives, solvents 
and gases are described in 8-p 
technical bulletin S-205-2. Pro- 
vides construction, service and ap- 
plication information, including 
representative installations and 
engineering details. Crane Pack- 
ing Co, 6400 Oakton St, Morton 
Grove, Ill. 


20 Packings and gaskets made of 
Tefion are detailed in 8-p bulletin 
6906. Includes data and illustra- 
tions of braided and plastic pack- 
ings, gaskets, and packings for 
stuffing boxes and valve stems. 
Raybestos-Manhattan, Inc, Pas- 
saic, N. J. 


21 Vibration mountings, fan and mo- Centrifugal ‘ Reciprocating : Rotary 


tor bases are described in 4-p bul- Write for Bulletin WQ-S205 
letin FR-55. Units are especially 
designed for use with refrigeration ’ 
and air-conditioning equipment. 
-T R Finn & Co, Inc, 200 Central R N ‘ U M P S 


Ave, Hawthorne, N. J. 
MECHANICAL TRANSMISSION WAR REN STEAM PU MP COMPA NY, ba 
22 Variable-speed drives are subject Warren, Massachu setts 


of 40-p bulletin 20B7499D. Con- 
tains data on design features, 
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cooling system! 


with 
Custom-Formulated MEMPO Products 


It may save you a lot of money to have a DEADY (say 
Dee-Dee) Corrosion Consultant study your cooling tower 
problems. There’s sure to be a MEMPO product 
formulation and the right DEADY METHOD to treat 
your cooling water — to prevent the corrosion, scale, 
algae, bacteria and odors that inhibit the efficiency and 
operation of your cooling system. 


MEMPO Products are a series of Metal Polyphosphate 
chemicals (crystals, powders or liquids) that are modified 
and/or formulated to meet your individual plant 
conditions. The exclusive DEADY METHOD is the only 
comprehensive system of control, through the use of 
these chemicals, to assure proper results. 


The DEADY water treatment laboratories (Chemical 

and Engineering Specialists) — unequalled anywhere — 
can prescribe the MEMPO treatment for your problems. [| 
The treatment will be applied and periodically checked 

by a DEADY field engineer using the exclusive 

DEADY METHOD. 


MEMPO Products have also 

been applied mostsuccessfully 

to evaporative condensers 

and industrial air condition- 

ing systems. Complete details 

are available from = 8 


DEADY CHEMICAL COMPANY 


Kansas City 1, Mo. 
Los Angeles, Cal. 
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drive principles, non-stock and 
special drives, plus photos and 
full set of selection tables. Allis- 
Chalmers Manufacturing Co, 952 
S 70th St, Milwaukee, Wis. 


23 V-belts for drives employed in 


heavy industrial applications and 
various light-machinery drives 
are subject of 8-p bulletin V- 
1400-B20. Worthington Corp, Me- 
chanical Power Transmission Sales 
Dept, Oil City, Pa. 


24 Right-angle gearmoter for appli- 


cations requiring 1-30 hp is de- 
scribed in 4-p bulletin B-6579. 
Includes chart showing relation- 
ship between output torque capac- 
ity and total gear ratio. West- 
inghouse Electric Corp, Box 2099, 
Pittsburgh 30, Pa. 


Rolling-contact bearings for spe- 
cial applications are discussed in 
32-p bulletin AFB-1. Dimensions 
and load ratings are given for sin- 
gle-row, double-row, deep-groove 
radial and angular-contact bear- 
ings. Industrial Tectonics, Inc, 
Ann Arbor, Mich. 


Roller bearings. Illustrated 72-p 
bulletin 55 contains specs and 
data on _ self-aligning units in 
Sizes ranging from % to 7 in. In- 
cludes load-rating tables, exploded 
view for parts identification, full 
engineering data. Chain Belt Co, 
Milwaukee 1, Wis. 


METERS AND INSTRUMENTS 


COs analyzers and recorders, chem- 
ically operated, are subject of 4-p 
bulletin 56-553-1. Includes data 
on application, operation, instal- 
lation. Hays Corp, Michigan City, 
Ind. 


Measuring equipment. Eighty dif- 
ferent devices are covered in 40-p 
bulletin GEC-1016B. Ranging 
from simple thickness gages to a 
mass spectrometer leak detector, 
there are instruments for re- 
search, production, laboratories 
and educational use. Measurement 
categories include color, leak de- 
tection, insulation and radiation 
monitoring. General Electric Co, 
Schenectady 5, N. Y. 


Automatic oscillograph is subject 
of 16-p bulletin GHD-3049. The 
instrument is used for monitoring 
power system transmission cir- 
cuits. General Electric Co, Sche- 
nectady 5, N. Y. 


PIPING, VALVES, SPECIALTIES 


30 Corrosion - resistant polyethylene 


31 


and polyvinyl pipe, tubing, duct- 
ing, valves and fittings are illus- 
trated and described in 12-p bul- 
letin. American Agile Corp, Box 
168, Bedford, Ohio. 


Steel pipe and tubing for high- 
temperature service is subject of 
6-p bulletin TDC-163A. Furnishes 
info on analysis, mechanical and 
physical properties and creep and 
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PROBLEM: How ito build a chimney to serve 
both boiler and incinerator 


Make it with LUMNITE™ Heat-Resistant Concrete 


High chimney temperatures, and location of this one 
inside the building, called for refractory concrete 
which insulates as well as resists high temperatures. 

Refractory concrete made with Lumnite* cement 
was chosen. Concrete construction saved weight, per- 
mitting smaller foundation footing. The job was 
placed with ordinary labor, and, in addition, its 
smoother surface gives better draft. 

Similar installations have been in service for several 
years. Plants also use Lumnite calcium-aluminate 
cement for lining steel stacks, flues and ducts, pre- 
cipitators, boiler walls, ash pits and hoppers — in 
fact, wherever heat, mild corrosion and abrasion are 
encountered. 

So keep a supply of Lumnite cement on hand. 
And, for added convenience, use a packaged cast- 
able mix containing Lumnite cement and selected 


aggregates for a wide variety of applications. Cast- 
ables are made and distributed by leading manu- 
facturers of refractories. For full information, write: 


L-t25 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES CORPORATION SUBSIDIARY 


100 PARK AVENUE, NEW YORK 17, Nn. ¥. 
Albany + Birmingham + Boston + Chicago + Dayton + Kansas City + Milwaukee 
Minneapolis + New York + Philadelphia + Pittsburgh + St. Louis « Waco 
*“LUMNITE?” is the registered trade-mark of the calcium-aluminate 
cement manufactured by Universal Atlas Cement Company. 


FOR INDUSTRIAL CONCRETES 


REFRACTORY INSULATING OVERNIGHT CORROSION-RESISTANT 


United States Steel Hour—Televised on alternate Wednesdays—See your local newspaper for time and station. 
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CHESTERTON 


White-Lon 


NEW PACKING DEVELOPED 
BY CHESTERTON FOR 


Whether it be for Sodium, Potas- our exclusive process, each strand 
sium, Calcium, Ammonium, Bar- of this fine yarn is immunized 
ium or Magnesium Hydroxides, or against caustic action by treatment 
in fact any strong alkali, White- with DuPont Teflon Suspensoid 
Lon, Chesterton Style No. 322 will in the same exclusive manner 
make a tight, trouble-free, lasting as is our famous Blu-Lon acid 
and alkali-proof packing seal. packing. 

Chesterton White-Lon is especi- White-Lon is ideal for stainless 
ally designed for an effective pack- _ steel and chrome plated shafts. It 
ing seal against all liquids of high is white in color, contains no 
pH value. White-Lon is the first graphite but has received a light 
packing designed solely for this _ breaking-in lubrication. 
extremely difficult condition. It is There are Chesterton Distribu- 
gem tors in every city. Write for the 
Chrysolite Canadian Asbestos. In name of your nearest =. 


liquid caustics 


A SCALE FOR. CHEMICAL PACKINGS 


acies WEAK ACIDS OR RONG ALK, 
ALKALIES TRONG ALKALIES 


#315 
Carsons 


A. W. CHESTERTON CO. © EVERETT 49, MASS. 
Americo’s Oldest Manufacturer of, Mechanical Packings 
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32 


33 


34 


ruplure data on many tubing al- 
loys. The Babcock & Wilcox Co, 
Beaver Falls, Pa. 


Control valves. Pilot - operated 
units are described in 6-p bulletin 
SK356. Includes data on operation, 
uses, optional features of single 
and double-solenoid valves. Val- 
vair Corp, 454 Morgan Ave, Akron 
11, Ohio. 


Magnetic valves and motorized 
valves for use with air, water, 
gas, steam, oil and refrigerants 
are detailed in illustrated 20-p 
bulletin V-55. The Mercoid Corp, 
4201 Belmont Ave, Chicago 41, Ill. 


Gate valve that never has to be 
removed from the line to replace 
seat rings is described in illus- 
trated bulletin. Fairbanks Co, 393 
Lafayette St, New York 3, N. Y. 


Controlled-closing air valve for 


‘protection of pipelines against 


damaging effects of surge and 
built-up pressures or water ham- 
mer is graphically illustrated in 
12-p bulletin 200. Simplex Valve 
& Meter Co, 7 E Orange St, Lan- 
caster, Pa. 


36 Spray nozzles and accessories. Il- 


41 


lustrated 20-p bulletin I includes 
capacity charts and info on atom- 
izing, large-capacity, gas - scrub- 
bing, flat - spray, hard - rubber, 
solid-spray, spiral-core, spray- 
drying and various other types of 
nozzles. Monarch Mfg Works Inc, 
2501 E Ontario St, Philadelphia 
34, Pa. 


Steam trap. Illustrated bulletin 
257B describes operating principle 
of %-in. thermodynamic steam 
trap. Also available in %, % and 
1 in, sizes. Sarco Co, Inc, Dept P, 
Empire State Bldg, New York 1, 


Non-clog pumps for handling 
solids in suspension are described 
in illustrated 8-p bulletin 121-A. 
Aurora Pump Div, The New York 
Air Brake Co, Aurora, IIl. 


Centrifugal pumps. Single-stage 
units designed for general hydrau- 
lic services are described in illus- 
trated 8-p bulletin 7248-A. In- 
gersoll-Rand Co, 11 Broadway, 
New York 4, N. Y. 


Double-suction single-stage cen- 
trifugal pumps are described and 
illustrated in 8-p bulletin A-156. 
Units are recommended for gen- 
eral service wherever liquids of 
low viscosity are to be moved. 
C H Wheeler Mfg Co, 19th and 
Lehigh Ave, Philadelphia 32, Pa. 


Ash-handling pumps. This 12-p 
bulletin Pa uses photos, sche- 
matics and line drawings to il- 
lustrate design, construction and 
operation of abrasion - resistant 
centrifugal pumps. The Allen- 
Sherman-Hoff Co, 259 E Lancaster 
Ave, Wynnewood, Pa. 
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CHAPMAN MOTOR UNITS 


Just look at them... inside as well as out. You'll 
find that Chapman Motor Units are not only 
rugged in construction, they're simple in design. 
In fact, a Chapman Motor Unit has approxi- 
mately half as many parts as any other unit. 

This simplicity means better, easier opera- 
tion and lower maintenance costs. It means 
longer life with fewer repairs. 

With Chapman Motor Units your valves seat 
tight... but never too tight. Micrometer adjust- 
ment on limit switch insures exact tightness pre- 
setting. Drift is eliminated. Lash is slashed. 
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Complete operation by low speed motors is 
always smooth, accurate and trouble free. 

Use them in any position. Quiet, rugged stub- 
tooth gears require no grease or oil. Use them 
under the most adverse conditions. They're 
weatherproof, steamtight, dependable. 

Installation is quick and easy. Chapman 
Motor Units and Floorstands are wired and 
ready to tie in with your leads. Just hitch them 
up. You’re in business. 

Get the whole interesting story in our newest 
catalog 51. Write for it, your copy, now. 


j 
2 
The CHAPMAN VALVE Mfg. C 
INDIAN ORCHARD, MASS. 
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THE BUNKER FUEL YOU USE 
MAY NEED AN ANTIDOTE 


You won’t see this label on railroad tank cars, but the fuel 
may be “POISON” to your boilers, diesels or gas turbines. 

High temperature corrosion caused by sulfur, vanadium and 
sodium is a major problem to operators of high pressure boilers, 


gas turbines and diesel engines. 


For details, showing how BARSAD will prevent this corrosion, 


send your problem to: 


R. S. NORRIS & ASSOCIATES, LARCHMONT, N.Y. 


TM REG US PAT OFF 


PAT. PENDING 
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Babbitt | 


NEW! Re-Designed| 


—Adjustable— 
SPROCKET RIM 
with CAain Guide 


ANY VALVE is readily accessible from 
the floor with low-cost Babbitt Sprocket 
Rim. Now re-designed for — 


¢ Greater strength 

* Easier, quicker, more solid assembly 
Simplifies pipe layouts, prevents acci- 
dents, fits all valve wheels. Your supplier 


carries complete stocks, Call him — or 
write for folder and prices. 


‘RABBIT NEW BEDFORD, MASS.. U. s. A. 


Coming! 


Mid-September 


Power's 
MODERN 
PLANT 
YEARBOOK 


e Modernization 
Data 


e 5 Useful 
Features 


e “Year Round 
Reference 


“AN EXTRA SERVICE TO 
ALL SUBSCRIBERS” 
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developed engines and restricting the 
ratings of the best developed. 

Many specifications recognize this by 
setting the limitations fairly high and 
requiring bidders to back up their 
ratings by citing experience in actual 
service. The experience criterion is 
much more rational, and the method 
described in this paper could well be 
used as a basis for checking experience 
by means of simple tests in the field. 
Although exhaust smoke is not a good 
criterion in itself, if the injection sys- 
tem of an engine is well designed, 
smoke will be absent at any value of 
differential thermal efficiency above 
30%. ASME paper No. 56-OGP-8. 


A combustion system for spark-fired 
gas engines using diesel compression 
ratios. By L D Thompson, R H Beadle 
and F A Blake, Fairbanks, Morse & Co. 

Jet ignition is a combustion system 
that eliminates need of air modulation 
with varying loads in a spark-fired gas 
engine. Coupled with diesel compres- 
sion ratios jet ignition results in a 
versatile engine having high thermal 
efficiency and simple controls. 

Engine governing with jet ignition 
only requires control of the fuel, as in 
diesel engines. The paper describes 
this combustion system and the back- 
ground leading to its development. 
ASME paper No. 56-OGP-6. 


Experiences with aluminum bearings 
in heavy-duty engines and compres- 
sors. By J P Hyde, Ingersoll-Rand Co. 

Experience over a period of more 
than 10 years has proven aluminum a 
superior bearing material for heavy- 
duty diesel engines, gas engines and 
compressors. Bearings of both fixed 
and full-floating types have been sue- 
cessfully used. 

The direction of radial movement of 
the shaft and the sleeve in full-floating 
bearings leads the direction of the load 
force—as would be expected from the 
hydrodynamic theory of journal lubri- 
cation. The speed of rotation of a float- 
ing-bearing sleeve is uniform and de- 
pendent upon the relative outside and 
inside clearances. ASME paper No. 
56-OGP-3. 


Recent developments in gas-engine 
ignition. By R B Clark, Scintilla Div, 
Bendix Aviation Corp. 

Gas-engine ignition systems have 
progressed from the hot-wire and make- 
and-break types of the early days to 
low-tension magneto ignition. Recent 
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Thomas A. Edison Inc.’s 


PERSONAL 
DEMONSTRATION 


Shows how you can 


INCREASE 
PLANT 
PRODUCTION 


Takes Only a Few Minutes to Prove Simple 
Omniguard System Protects Bearings and Processes; 
Cuts Down Time; Increases Equipment Life 


Just take a few minutes to prove to yourself how 
Omniguard can make it possible for you to operate 
your equipment at peak production rates without fear 
of breakdowns . . . how this simple temperature detec- 
tion system gives you ample opportunity to prevent 
bearing failures or to keep process temperatures 
within limits. 
RECORDS REVEAL FAILURES COSTLY 

Many operators—after a record check—are aston- 
ished to find how much bearing breakdowns have been 
costing them in maintenance and lost production. 
They see that the cost is often many times the expense 
of installing Omniguard. 

COMPLETE 4-POINT SYSTEM FOR LESS THAN $500 
Consider the thousands of dollars involved in equip- 
ment and production output. Contrast this with the 
fact that one Omniguard unit costs less than $500. 
And because of its simplicity, installation costs are 
also low. 

SIMPLE, DEPENDABLE 
Omniguard has no electronic or moving parts. It is the 
most dependable system available today. Modular in 
design, each unit gives you four-point detection. You 
can add as many as you need . . . as you need them. 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. Edison 


INCORPORATED 


INSTRUMENT DIVISION * 41 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY 
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Our representatives throughout the 
nation are ready to demonstrate a 
complete Omniguard system right 
at your plant or office. 


The modular indicator and monitor, with their 
mounting brackets, and the resistance tem- 
perature detectors, are all you need for a 
continuous operating analysis of remote pro- 
cess or bearing temperatures. 


Resistance Temperature Detectors 


These are just four of the many different types 
of temperature detectors produced for varied 
applications of the Omniguard system. 


The 242P for high tempera- The 166NC with pre-loaded 
tures (to 1300°F.) sensitive tip specially de- 
signed for bearing protection. 


The 235N90-35 for fast re- 
sponse in corrosive service. 


The 230N for general pur- 
pose industrial use (stem- 
sensitive). 


A Partial List of Present Users 


I-T-E Circuit 
Breaker Co. 
North American 
Engineering, Inc. Aviation, Inc. 
DeLaval Steam Public Service Electric & 
Turbine Co. Gas Co. 
Eastman Kodak Co. Republic Steel 
Esso Standard Oil Co. Corporation 
Florida Power & Sun Oil Company 
Light Co. Union Carbide & 
General Electric Co. Carbon Corp. 
Hercules Chemical Co., Inc. Westinghouse Corp. 


American Blower Corp. 
City of Chicago 
Combustion 


To get your free demonstration, just fill out the coupon below. 
Please have representative call for appointment at no obligation 
to me 


Please send detailed information_____ 
Name 


Firm 
Address. 


Position. 
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Ford’s Rouge 
Power Plant 


A Turn-Key project is a “‘\packaged’’ service that combines engineering and con- 
struction in a single contract . . . and that may include other services such as pre- 
liminary investigations, studies and site selection, procurement of materials and 
equipment, initial operation of the finished plant. 


Advantages to you: 


LESS COST: Who is better qualified to construct a project than 
the firm that designs it? In a Turn-Key project one organiza- 
tion performs both engineering and construction services; 
details are handled quickly, efficiently—therefore more 
economically. 


LESS TIME: Excavation can be made and foundations started 
several months prior to the release of the Engineer’s com- 
pleted design drawings and specifications. Construction fol- 
lows blue prints—promptly. This scheduling of design and 
procurement to meet construction requirements permits the 
project to advance in an unbroken sequence—setting the 
stage for a faster delivery of the completed plant. 


MORE SERVICE: One contract gives you complete service —no 
question about responsibility. Thus you have better control 
and more closely integrated planning. 


We offer you engineering and construction services separately but 

suggest you consider combining them into a Turn-Key project that ra 
will save you both time and money. Write today for this free booklet ON 4 
describing the advantages in detail. Teter 


POWER AVIATION PETROLEUM e¢ TEXTILES ¢ INDUSTRY 


engineers constructors 
1200 North Broad Street e Philadelphia 21, Penna. 
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developments in low-tension ignition 
systems have greatly increased reliabil- 
ity. Necessary maintenance operations 
can be performed easily without special 
tools, and are required at infrequent 
intervals. 

Investigation of an electronic igni- 
tion system has indicated that the ad- 
vantages are more than offset by new 
maintenance problems. ASME paper 
No. 56-OGP-4. 


Reactor controls 


Reactor instrumentation at Chalk River. 
By Albert Pearson, Atomic Energy of 
Canada, Limited. 

Principles behind the instrumentation 
program for the new NRU reactor near- 
ing completion at Chalk River are out- 
lined. A brief description of several 
instruments is given—illustrating how 
many thermionic tubes have been elim- 
inated by the use of cold-cathode trigger 
tubes and magnetic amplifiers. An ac- 
count is also given of the way maximum 
reliability and serviceability are ensured 
when thermionic tubes must be used. 
NESC paper No. 20. 


Hanford reactor instrumentation. By 
E See Day Jr, General Electric Co. 

Physical description of a Hanford- 
type reactor is given together with a 
brief description of centralized-control 
philosophy and the classification of re- 
actor-instrumentation system and meth- 
ods used in power-level control. Im- 
portance of auxiliary measurements to 
safe and efficient operation is reviewed, 
with some details on required monitor- 
ing systems and conclusions regarding 
the role of the instrument manufacturer. 
NESC paper No. 18. 


Power and temperature control of pres- 
surized water-cooled reactors. By VW H 
Hamilton, J] N Grace, O R Meyer, and 
N E Wilson, Westinghouse Electric 
Corp. 

Control requirements for pressurized 
water reactors are described. Embodi- 
ments of the systems required for a 
central-station plant and for a ship’s 
propulsion plant are described, in the 
former case being a temperature reset 
scheme and in the latter a power regu- 
lating system. NESC paper No. 353. 


Reactivity values of multiple reactor- 
control rods. By Raymond L Murray, 
North Carolina State College. 

A method for calculating the effect of 
a number of control rods in a thermal 
nuclear reactor is presented, for use in 
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ALTERNATIVE TO DISASTER... 
fire-resistant oils 


Celanese* Cellulubes* are synthetic oils—straight 
chemical compounds developed by Celanese to mini- 
mize the constant threat of fire and explosions inher- 
ent in many industrial operations. 


As power transfer fluids in diecasting and other 
critical hydraulic operations, fire-resistant Cellulubes 
reduce the ever-present danger of uncontrollable fires 
due to line breaks or other failures. As cylinder lubri- 
cants in air compressor systems, these non-petroleum 
oils prevent the formation of excessive carbon de- 
posits. Result: danger of fires and explosions is mini- 
mized and maintenance costs reduced. 


Can a Cellulube solve a safety problem in one of 
your plants? We will be glad to send you complete 
use data. 


Cellulube fire-resistant functional fluids are the 
result of research working toward a single objective: 
how to give industry more productive chemical ma- 
terials. If you're looking for the extra values that can 
make your operation safer, your production more 
efficient, or your product more competitive, we think 
you'll find the Celanese research approach rewarding. 
Celanese Corporation of America, Chemical Division, 
Dept. 597-F, 180 Madison Avenue, New York 16, N. Y. 


3 


W-S FORGED STEEL UNIONS... 


Sold Through 
Leading 
Distributors. 


These Features are 
YOUR GUARANTEE of a Safe, 
Tight Union Connection: 


1. FORGED STEEL CONSTRUCTION — 
ASTM A-105, GRADE 2 


2. SPHERICAL-TO-ANGLE MATING SURFACES 
3. ANTI-GALLING, CADMIUM-PLATED NUTS 


W-S Forged Steel Unions give you the kind of pro- 
tection you need in high pressure piping systems. 
They're designed with precision-machined spherical- 
to-angle mating surfaces for positive seating, free 
from leaks even when pipes are slightly out of line. 
Cadmium-plated nuts resist galling and seizing and 
forged steel construction gives you 
the extra strength you need in high 
pressure service. 

W-S Unions are available in 3000 
Ib. class, sizes %” to 3” in screw-end | =# 
and socket-welding types. Send today) 
for your copy of Bulletin U-1. 


W-S FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 
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the design of power reactors requiring 
large reactivity control. Two- group 
theory is applied to the following con- 
figuration: (a) a single eccentric rod 
in a bare cylindrical core (b) an ec- 
centric rod in a side-reflected reactor 
(c) a ring of rods concentric with the 
core axis. 

Illustrative calculations are provided 
for a heterogeneous, enriched, water- 
moderated and reflected reactor. The 
variation of reactivity value with rod 
size, location and number is shown 
numerically. NESC paper No. 83. 


Nuclear energy 


Special technical and economical as- 
pects of small nuclear power packages. 
By Tibor F Nagey and William W 
Wachtl, Glen Martin Co. 

Small reactor power packages rang- 
ing up to 20,000-kw electrical output 
will become increasingly important in 
the supplying of power to many small 
and yet-to-be-industralized areas of the 
world. Many reactor types have been 
studied for this application from both 
a technical and economic standpoint. 
This paper attempts to evaluate the 
economics of any small reactor system 
design and indicates the proportionate 
importance of various design factors. 
It also infers that from an economic 
and system-simplicity standpoint, the 
development of a gas cycle reactor is 
paramount to the development of a 
small reactor industry. NESC paper 
No. 134. 


Design of heat-exchanger heads for 
low holdup. By M T Cichelli and D F 
Boucher, E I duPont deNemours and Co. 

A novel head design for shell-and- 
tube heat exchangers is presented. The 
design incorporates features of low hold- 
up, low pressure drop and good flow 
distribution among the tubes. A com- 
parison is made with alternative head 
designs. Information is also presented 
on determination of head pressure drop 
and reduction in heat exchanger ef- 
fectiveness due to flow unbalance. 
NESC paper No. 58. 


Water technology for primary systems 
in water-cooled power reactors. By D 
M Wroughton, J M Seamon, and H F 
Beeghly, Westinghouse Electric Corp. 

Intent of this paper is to provide a 
general review of water technology ap- 
plied to a specific type of power reac- 
tor—the pressurized light-water cooled 
and moderated reactor. It is based on 
development work and operating ex- 
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ees there’s enough difference to make ALL the difference 


Every single finished Scovill Heat Exchanger Tube is subjected to a 
1,000-lb. hydrostatic pressure test and an 80-lb. air pressure test 

under the eyes of experienced inspectors. Very seldom does a tube fail 
at this point; yet this and other final inspections for tube 

perfection are always rigidly maintained. 


Before Scovill Heat Exchanger Tubes reach these final inspection 
benches, specialized production methods and controls have already 
assured their inherent uniformity in alloy composition . . . 

with soundness in metal structure . . . and dense, smooth surfaces, 
free from defects. Scovill safeguards assure delivery to customers 
of tubes in top physical condition . . . an essential 

to dependable heat exchanger service. 


Scovill Technical Service stands ready to help you select the correct 
tube alloys for your applications, with recommendations based 
on most comprehensive experience records. 


Scovill Manufacturin Mill Products Division, 


99 Mill Street, Waterbury 20, Connecticut. Phone: Plaza 4-1171. 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty © Admiralty © Arsenical Admiralty © Muntz Metal © Naval Brass © Red Brass, 857% © Deoxidized Copper 
11SC56 Arsenical Copper © Copper Nickel, 10% & 20% © Cupro Nickel, 30% © Aluminum Brass © Aluminum Bronze, 5% © Duplex Tube 
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FUEL HANDLING AND ASH 
REMOVAL SPEEDED 


Cleveland Vibrator Company 
offers data and engineering help 


The proper flow of coal into active 
storage and into the firebox is prob- 
ably one of the most important opera- 
tions in a modern powerhouse. In 
many installations thousands of dollars 
are spent for conveyors, tubes, bins, 
and other handling equipment. An al- 
most equal amount of paraphernalia is 
used for ash removal. 


Man’‘s Cheapest Prime Mover 


Even the best of engineered handling 
systems utilize gravity, man’s cheapest 
prime mover. For granular types of 
materials, gravity is an efficient meth- 
od of transportation. Unfortunately, 
granulars do not always respond ac- 
cording to specifications. 


Problems Sometimes Occur 
Small particles in bins sometimes pack 
or stick, especially when damp. Fre- 
quently when packing occurs, the fric- 
tional forces between the surfaces of 
the individual particles becomes great- 
er than the force of gravity. Then the 
material bridges or jams. 


Sledge Hammer on Way Out 
The usual cure for this trouble has 
been a sledge hammer judicially ap- 
plied to the side of the bin. This 
remedy is usually effective but is ex- 
tremely inefficient. The difficulty here 
is that nothing is done until the flow 
has already ceased. 


Cleveland Vibrators Do It Better 


More and more plants are turning to 
Cleveland Vibrators as an answer to 
this problem. Cleveland Vibrators of- 
fer a terrific advantage in that they 
break up the cause of the trouble be- 
fore it starts. Flow is never inter- 
rupted. In addition, there are no 
wasted manhours. 


Prices and Engineering Data 
These vibrators can be mounted on 
any existing bin—wood, steel or even 
concrete. Cleveland manufactures a 
complete line of air and electric, port- 
able or permanent, silent and standard 
vibrators. 


A complete catalog and other litera- 
ture is available on request. If you 
would like engineering information 
and prices on a specific application, 
send complete details and a sketch 
to CLEVELAND VIBRATOR 
COMPANY, 2824 Clinton Avenue, 
Cleveland 13, Ohio 
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perience and points out some of the 
areas in which additional study is 
needed. 

Major water-technology problems in- 
volved in the primary system of a 
water-cooled and moderated reactor in- 
clude (a) corrosion in high-tempera- 
ture high-purity water and (b) fouling 
and radioactivity problems associated 
with circulating water impurities in- 
cluding corrosion products. Develop- 
ment work leading to possible substitu- 
tion of carbon steel for stainless steel 
as a construction material is discussed. 
NESC paper No. 62. 


The use of zirconium in liquid sodium 
systems. By F E Bowman and D D 
Cubicciotti, North American Aviation, 
Inc. 

Attractive nuclear properties of zir- 
conium make it a highly desirable core 
material for sodium cooled reactors. 
Elevated - temperature strength, while 
low, is sufficient for certain applica- 
tions. Development of higher strength 
alloys is underway. Sodium, in itself, is 
completely compatible with zirconium. 
However, the nonmetallic contaminants, 
namely oxygen, hydrogen, and _nitro- 
gen, can effect serious damage. Primary 
problem in the use of zirconium in a 
sodium system, then lies in controlling 
these impurities in the sodium. NESC 
paper No. 70. 


A UO,-NaK as a possible reactor fuel. 
By B M Abraham and H E Flotow, 
Argonne National Laboratory. 

A program has been initiated to in- 
vestigate suspensions of uranium com- 
pounds in sodium potassium alloy with 
the goal of developing a suitable ura- 
nium or plutonium slurry that could be 
used as the fuel in a power reactor. 

It was found that UQOs, treated with 
hydrogen at 500 C, can be readily sus- 
pended in sodium potassium alloy at 
room temperature and does not cake 
after prolonged settling. 

From results obtained in a circulat- 
ing loop, it may be concluded that a 
slurry containing 10% by volume UO, 
can be easily maintained at uniform con- 
centration with the expenditure of mod- 
est amounts of power. The slurry prom- 
ises to be a useful reactor fuel. NESC 
paper No. 71. 


A catalog of unique legal problems in 
atomic energy. By E Blythe Stason, 
University of Michigan. 

The law must provide the framework 
within which scientists, engineers and 
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TAYLOR 


COMPARATORS 


. help you control 


SCALING 


CORROSION 
> EMBRITTLEMENT 
> SLIMING 


with 
pH, PHOSPHATE 
and NITRATE 


analyses 

Eliminate 1 many of the headaches 
of boiler, condenser and cooling 
tower operations. On-the-spot 
color comparison analyses help 
you maintain proper control of 
pH, phosphate, silica, nitrate and 
anti-sliming agents. Taylor’s 
simple visual methods require 
only three easy steps for depend- 
able operational data. Just take 
your sample, add reagent and 
read direct after comparing with 
a standard. 


Even Total Hardness can be deter- 
mined with ease, yet accurate as 
an titration. 


Taylor “liquid color standards 
carry an unlimited guarantee 
against fading . . . no danger of 
mechanical inaccuracy. Each 
complete set of standards is 
mounted in a lightweight, dur- 
able plastic slide . . . no single 
standards to handle. 


SEE YOUR DEALER for Taylor sets or 
write direct for FREE HAND- 
BOOK, “Modern pH & Chlo- 
rine Control.” Gives theory 
and application of pH con- 
trol, illustrates and describes 
full Taylor line, 


W. A. TAYLOR %° 


YORK RD. & STEVENSON LANE + BALTO.-4, MD. 
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for this 
honored 


3 ¢ a guide to advanced designs 


One of three 15,000 #/hr. capacity package unit steam gener- 
ators for a State institution. 


Two of three 41,000 #/hr. steam generators installed in 
Medical Center Steam Plant, Louisville, Ky. 


Erecting two 50,000 #/hr. steam generators at Kelly Air Force 
Base, San Antonio, Texas. 
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in package unit and custom built 


steam generating equipment 


Vogt steam generating units are available in 
types and sizes to meet individual plant needs for 
power, processing or heating. 


Package units range from 10,000 to 40,000 
pounds of steam per hour while custom built units 
are obtainable in the larger capacities. Available 
in bent tube types and straight tube, forged steel 
sectional header types for solid, liquid or gaseous 
fuels burned singly or in combination. 


Write for Bulletins, Dept. 24-BP 


HENRY VOGT MACHINE CO, 
Box 1918, Louisville 1, Kentucky 


SALES OFFICES 
New York, Chicago, Cleveland, Dallas, Philadelphia 
St. Lovis, Charleston, W. Va., Cincinnati, San Francisco 


OTHER VOGT PRODUCTS 
Drop Forged Steel Valves, Fittings and Flanges in o complete range of 
sizes * Petroleum Refinery and Chemical Plant Equipment * Steam 
Generators * Heat Exchangers * Ice Making & Refrigerating Equipment 
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NGER 
tip REFLEX LEVEL GAGES 

The “K" Type Reflex Level 
Gage has the following out- 
standing advantages :— 
Single row of tightening bolts 
Body free from distortion 
Glass easily removed 
Gage body turnable, free to i 
expand, and easily removed. | 
The “K” Type Gage is made in | 
a wide variety of sizes and any 


number of bodies can be com- 
bined to provide level indicators 
of any length. 


Write to your Klinger agent for 
descriptive leaflets and literature. 


lin 


‘LEVE 


‘REFLEX LEVEL GAGES 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, 
Cables : Klingerit SIDCUP, KENT, ENGLAND foots Croy 7777 


AGENTS THROUGHOUT THE: WORLD 


Manufacturing Licensees for Canada Manufacturing: Licensees for U.S.A. 
JOSEPH ROBB & COMPANY,.LIMITED The KLINGER CORPORATION of AMERICA 
5575, COTE ST. PAUL RD., MONTREAL, 20 95, RIVER ST., HOBOKEN, NEW JERSEY 
Tel : WILBANK 3/8! Cable : ROBCO”.” Tel HOBOKEN 2-7915 Cable : KLINGDALE 
Branches at: SYONEY, HALIFAX, OTTAWA, i 
TORONTO, HAMILTON, WINNIPEG, EDMONTON, 

VANCOUVER, QUEBEC CITY. 
MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED. COCKS; 
KLINGER LEVEL INDICATORS; RINGS AND SEALS IN KLINGER SYNTHETIC MATERIALS AND 
KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 


Distributors and Agents in principal cities 
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business executives will develop peace- 
ful uses of atomic energy. The legal 
structure must be flexible enough to 
facilitate development without undue 
hampering restrictions. At the same 
time it must provide essential regula- 
tory devices to protect public health, 
safety, security and economic welfare. 

Considered are principal unique 
legal problems including licensing of 
production and utilization processes; 
patents; security, health, and safety reg- 
ulations; civil liability for damage oc- 
casioned by radiation. 

Reference to available literature and 
sources of information will be included. 


NESC paper No. 212. 


Literature on nuclear power reactor 
technology. By Virginia Sternberg, 
W estinghouse Electric Corp. 

As late as 1950 literature dealing with 
nuclear power reactors was nonexistent. 
Today any established index contains 
many references to any phase of the 
subject. Literature in the rapidly ex- 
panding field of nuclear power reactors 
is not limited to that published in the 
United States. Work is also being pub- 
lished on the nuclear power reactors 
developed in Britain, Canada, Norway, 
France, Italy, and Switzerland. A sur- 
vey of literature dealing with nuclear 
power reactors is presented. NESC 
paper No. 238. 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Power Conference, 
18th annual meeting. Identified 
by initials APC and obtainable 
through purchase from Director, 
APC, Illinois Institute of Tech- 
nology, Chicago 16, Ill. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and_ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

Papers identified by initials 
NESC, Nuclear Engineering and 
Science Congress, are obtainable 
at 30c each from the American 
Institute of Chemical Engineers, 
25 W 45th St, New York 36, N. Y. 


Receipt of an $859,826 contract for con- 
struction of 34 division tunnel gates for 
the St. Lawrence River power project was 
announced recently by Alco Products, Inc. 
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LIGHTWEIGHT 
SQUARELOCKED 


UNPACKED 
INTERLOCKED 


FLEXIBLE TUBING 


for the 


POWER INDUSTRY 


On air intakes, fuel lines, exhaust lines, Penflex 


Flexible Tubing has proved itself in power plants 
across the nation. Rugged . . . tough . . . flexible 
Penflex Tubing is made to stand the most severe 


usage. 

From 1” to 24” LD. . . . bronze, galvanized or 
stainless steel Penflex makes all types and sizes of 
flexible metal tubing. Penflex ‘Flexineering’’—the 
science of applying flexible tubing to fit the par- 
ticular needs of the power plants—assures the 
right tubing on each installation. 

When you require metal tubing that is tight as a 
pipe, but flexible . . . safe at high temperatures... 
and free from metal fatigue specify Penflex. Write 
for your copy of ‘‘Flexineering” today. 


P lvania Flexible Metallic Tubing C I 
y Leg: ennsylvania Flexible allic ng Company, Inc., 
CORRUGATED 7237 Powers Lane, Phila. 42, Pa. Branch Sales Offices: 
4 Boston New York Chicago * Houston Cleveland 
Los Angeles and Distribut in Principal Cities 


HEART OF 
INDUSTRY'S 
LIFELINES 
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ECLIPSE” Large “ECLIPSE 
Ammonia and 9-Cyl. Compressor 


Design of Piping Systems. (Second edi- 
tion) By members of the engineering de- 
partments of The M W Kellogg Co. 9%4x 
11% 365 pp, $15.00. John Wiley & 
Rendell. Sons, Inc, 440 4th Ave, New York 16, N.Y. 
Piping designers will find much of inter- 
est in this book. Its contents include 
yas strength and failure of materials, design 
assumptions, stress evaluation, design lim- 
| REFRIGERATING MACHINES = wi its, local components, simplified method 
ce, tal — Most comprehensive line of compressors in eoecibte-Heree for flexibility analysis, flexibility analysis 
ey : the Industry. There’s one to meet the needs by the general analytical method, model 
7) = m of your business exactly. Handle any com- tests, expansion joints, supporting, re- 
mercial or industrial load, at any tempera- fE “%~ straining and bracing the piping system, 
ture, with any refrigerant! Get the full facts 4 er Use vibration prevention and control, and der- 

and figures now: write, wire or phone 21. ivations, of various analytical methods. 
OLPENOABLE REFRIGERATION SINCE By confining its coverage to the struc- 
5 K se tural phase of piping design, eliminating 


; ie Pressure items like fluid flow, valve design, pipe 


Units, sto 15 Hp, fabrication, etc, this book gives a broader 
xX and more detailed view of the field than 
Booster Compressor: is available elsewhere. The chapters cover- 
for b ing flexibility are especially valuable, sum- 
l marizing as they do, the work of M W 
Kellogg Co in this field. Other worthwhile 
chapters cover the thermal expansion prob- 
lem in a most comprehensive manner, 
pipe-support problems and many others. 


WAYNESBORO, PENNA sy 


Combined 2 : 4-Cylinder Electrical Circuits. Direct and Alternat- 
Ammonia Units Large 2-Cyl. 


in 3 Sizes Ammonia Compressors — er ing Current. Charles S. Siskind, Purdue 

University. 516 pp, $6.75. McGraw-Hill 
Book Co, Inc, 330 W 42nd St, New York 
36, 


A thorough, basic text intended pri- 
For heavy bunker oil or light furnace marily for college and technical school 
courses, it is also a good reference book 
oil...100 to 10,000 gallons per hour for fundamental circuit analysis methods. 
; The book is divided into two sections, dc 
Be ircui ding the 
- i Enco systems employ one, two or more pumps and and ac circuits, the latter extending th 
Fuel Oil heaters, interconnected so that full capacity is analysis 
a Pumping possible with any combination of pumps and heaters. | ‘Ne DYSt section. /An appendix gives math- 


ematical derivations that develop basic 
Flexibility of design permits the use of any by and io 


. . . 
and Heating combination of rotary pumps, with motor or tegral calculus. 
turbine drive; or piston type steam pumps. Any Magnetic as well as electric circuits are 
Systems part may be cut out of operation for inspection or treated, and there are chapters on de and 


a cleaning, without shutting down, where two or more ac instruments and measurements. Nu- 
pumps and heaters are merous drawings illustrate circuits and 
included in the unit system. underlying principles. Examples are 

: worked out to demonstrate the circuit 

Heaters are insulated and analysis techniques, and each chapter is 

jacketed with removable followed by questions and problems. An- 

heads at both ends for swers to the problems are given in the back 
cleaning without breaking of the book. 

any piping connections or A list of visual aid films, giving a brief 

removing any tube bundles. description of each film and from whom 


Wee it may be obtained, is included. 
Full automatic oil pressure 


and temperature control, with 
relief valves for each pump You and the Atom (1955). By Gerald 
and heater. Permits delivery Wendt. 544x8, 96 pp, illust, $1.95. White- 
of oil with safety, and at side, Inc, 425 4th Ave, New York 16, N. Y. 


—_— proper temperature and pressure for efficient burning. A highly simplified introduction to nu- 


£ NGI NEER Each unit is built to order and delivered ready to place | clear energy for the layman. Chapter head- 


on foundation and for connection to the station piping. | iss indicate the topics covered: Energy, 
Nuclear fuels, Sources, Reactors, Power, 


COMPANY oy Write for Bulletin OB-53 describing Enco Gas and Radioactivity, Tracers, and Prospects. Dr. 
75 WEST STREET ~ Oil Burners; and Pumping and Heating Equipment. Wendt, a research scientist, has done a good 
interpretive job in giving the highlights in 
Ec 508 understandable everyday English. 
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type deaerator 


best suits your requirements? 


These six bulletins will give you the answer. 


Starting with the bulletin on Why and 
How of Deaeration, you are introduced to 
the problems encountered and advantages 
of the various types of deaerators. 

Other bulletins cover the specific 
application of the Jet-Tray, Tray Type, 
Atomizing Deaerator, Surface Type 
Deaerating Hot Water Heater and 
Cold Water Deaerator. 

Regardless of the application you 
require, you will want these bulletins for 
your file. Cochrane Corporation pioneered 
in the field of deaeration and today 
manufactures every type of deaerator 
to meet any specific application, as well 
as a complete line of water condition- 
ing equipment. This background assures 
you that guarantees will be met and 
that whatever your requirements, 
Cochrane can furnish you with the 
exact type to fit your needs. Why not 
write for this series of six bulletins today? 
Consult Cochrane first on your water 
conditioning problem. 


Cochrane 


3106 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK e PHILADELPHIA e CHICAGO 
Cochrane Water Conditioning Ltd., Toronto 4, Canada 


Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy; 
Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. 

Pottstown Metal Prods. Div.— Custom built carbon steel and alloy products. 


Demineralizers * Zeolite Softeners * Hot Process Softeners * HotLime Zeolite Softeners + Dealkalizers + Reactors * Deaerators + Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 
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fast, clean 
pipe or conduit 
cutting ... 


efficiency-balanced 


Heavy-Duty 


-_ 


It’s a tool that knows its business, that 
comes to your hands like an old friend. 
It rolls easily through any pipe or con- 
duit, scarcely a trace of burr. Strongly 
built, guaranteed not to warp or break, 
always tracks perfectly. Thin-blade or 
heavy-duty cutter wheels (special 
wheels for stainless or cast iron). 


For pipe or conduit cutting 
that’s a satisfaction, buy 
RIGAID’s at your Supply 
House. 


RIFAID 


4-WHEEL 
for easy cutting in tight places 


The Ridge Tool Company, Elyri 


APPOINTMENTS 


Corporation executive changes 


Borg-Warner Corp: Roy C Ingersoll, 
chairman of the board and chief execu- 
tive officer; Robert S Ingersoll, presi- 
dent; Lester G Porter, executive vice- 
president. National Gypsum Co: 
Fred A Manske, president, succeeding 
Lewis R Sanderson who has retired. 
The Philip Carey Mfg Co: H Ross 
Barrett, executive vice-president; Earl 
C Faulkner, Clarence E Howard and 
Edgar A Boadway, vice-presidents. 

H K Porter Co, Inc: Charles L 
Holbert, executive vice-president, suc- 
ceeding Clarence R Dobson who has 
retired. American Engineering Co: 
Edgar Washburn, executive vice-presi- 
dent; W C Miles, vice-president and 
general manager. Peabody Engineer- 
ing Corp: R C Vroom, vice-president. 
The Ridge Tool Co: William L Par- 
cell, vice-president. Worthington 
Corp: A William Fraser and Clarence 
S Wentworth, commercial vice-presi- 
dents. Joy Manufacturing Co: A B 
Drastrup, vice-president. Fairbanks, 
Morse & Co: Robert H Morse III, 
vice-president, sales; D L Harwood, 
vice-president, purchases. Combustion 
Engineering, Inc: H G Ebdon, execu- 
tive vice-president. 


Operations executive changes 


Milwaukee Valve Co: Frank Kovich, 
general manager. Elliott Co: S W 
Crisman, Pittsburgh district manager. 
Aleo Products, Inc: Thomas L Ward, 
manager of Dunkirk, N. Y. plant. 
Union Asbestos & Rubber Co: John 
F Corcoran, general manager of equip- 
ment steel products, equipment special- 
ties, Coldmobile and hand brake divi- 
sion; Emil T Johnson, general manager 
of fibrous products division. The Mer- 
coid Corp: Paul J Provost, manager 
of industrial controls division. Cope- 
land Refrigeration Corp: Charles 
Streck, factory manager of compressor 
manufacturing operations. 


General sales managers 


Robertshaw-Fulton Controls Co, 
Fulton Sylphon division: George L Og- 
din Jr. Johnson Service Co: John H 
Colby. Westinghouse Electric Co, 
Sturtevant division: James W Wilcock. 
Carrier Corp, machinery and systems 
division: Hermann C Hoffmann. Dar- 
ling Valve & Manufacturing Co: 
Dick F Sable. 


District sales managers 


Electric Machinery Mfg Co: James 
J Wall, New York. Dean Brothers 
Pumps Ine: Robert D Norton, New 
York. National Electric Products 
Corp: John R Patton, Atlanta; Fred- 
erick K Bullard, Florida; S H Busang 
Jr, Kansas City. 

U.S.A. United States Rubber Co, me- 


a, Ohio, 
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POWER 


me of a good product travels far... 


ROSS SURFACE CONDENSERS 


serve power plants everywhere 


Pre-eminence of Ross engineering and manu- 
facturing has won many customers . . . and 
kept them ... here and abroad. 

Public utilities, municipalities, industries, 
institutions, office buildings . . . some equipped 
with large twin bank designs, others with 
smaller single bank units ... number among 
Ross installations which date back 40 years. 


Long a leading, exclusive producer of heat 
exchange and condensing equipment .. . long 
a pace-setter with major innovations . . . Ross 
has a versatile experience to offer in the inter- 
pretation and fulfillment of your requirements. 
Consulting engineers, contractors, architects or 
plant men’... whoever specifies .. . all like to 
work with Ross engineers in the solution of 
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condensing and heat exchange problems. 


New Bulletin 8.2K1 gives you the reasons 
why. Write for your copy, please. Ross Heat 
Exchanger Division of American-Standard. 
1415 West Ave., Buffalo 13, N. Y. In Canada: 
Kewanee-Ross of Canada Limited, Toronto 5, 
Ont. 
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LIQUIDOMETER GAUGES 
SAVE OIL DISTRIBUTOR 
MANHOURS PER DAY 


Liquidometer gauges have entirely eliminated costly, 
hazardous and time consuming dip stick measure- 
ments at the bulk fuel plant of the Staten Island Oil 
Company, Staten Island, New York. By providing 
accurate, easy to read indication of fuel levels 
continuously, Liquidometer gauges expedite inven- 
tory control. ..and actually save Staten Island Oil 
an estimated 4 to 6 hours per day. 


At Staten Island Oil, as in countless other in- 
dustrial installations over the last 35 years, 
Liquidometer gauges contribute major operational 
efficiencies . . . lasting, trouble free, accurate meas- 
urement of storage tank contents. 


Underwriters Approved for gauging hazardous 
liquids, Liquidometers are available in a wide variety 
of hydrostatic and float types, direct and remote 
reading models. 


For complete details, write Dept. E for 
Bulletin 463. 


AVENUE AT 36TH STREET, LONG ISLAND CITY 1, 


More APPOINTMENTS 


Begins on page 228 


chanical goods division: Howard A 
Holleman, Cleveland; Paul S Bigby, 
Detroit; Delwood C Lee, New Orleans. 
Clark Bros Co: William E Dobbins, 
Central region with headquarters in 
Houston. Tube Turns, div of National 
Cylinder Gas Co: Earl R Muir Jr, Cen- 
tral district with headquarters in Louis- 
ville; Richard T Burke, Seattle. Bailey 
Meter Co: John J Wilber, Cleveland. 
De Laval Steam Turbine Co: W H 
Mouquin, Chicago. General Dynamics 
Corp, Electro Dynamic division: Lloyd 
Van Buskirk Jr, Detroit. Borg-Warner 
Corp, Byron Jackson Pump division: 
A F Vonnegut, Southeastern region with 
headquarters in Greenville, S. C. 
Leeds & Northrup Co: Edwin A 
Yeo, Chicago; Willard H Neu, Pitts- 
burgh; Manley S Nolen, Cincinnati. 
General Electric Co, Carboloy dept: 
Robert J Mason, Atlantic district with 
headquarters in Newark, N. J. Cum- 
mins Engine Co, Inc: W M Steed, 
Southwest region with offices in Los 
Angeles. Detroit Stoker Co: John 
Dick, Philadelphia. The Okonite Co: 
John D Fess, Pittsburgh; James B Cald- 
well, Portland; Edwin R Conklin, Seat- 
tle. The Bristol Co: L B Lumpkin, 
Pittsburgh; W Peterson, Birmingham. 


New sales engineers 


Riley Stoker Corp: John R_ Delk, 
Philadelphia office. Morris Machine 
Works: J C Cary, New York office. 
Raybestos-Manhattan, Inc: John J 
Refieuna, Western sales district. Ham- 
mond Iron Works Co: Robert A 
Doonan, Birmingham, Ala. office. 
Western Precipitation Corp: John 
G Rehm, Los Angeles office; Gilbert 
G Schneider, Atlanta, Ga. office. Web- 
ster Electric Co: Mervin W Sarchet, 
oil hydraulics division, Midwest ter- 
ritory. Thermal Research and En- 
gineering Corp: John J Coffey, New 
York office. 


New district offices 


Detroit Stoker Co: 2104 Keith Bldg, 
1621 Euclid Ave, Cleveland 15, Ohio, 
John L Bainbridge, manager. M H 
Detrick Co: 937 Schofield Bldg, Cleve- 
land 15, Ohio, James H Roman, man- 
ager. Robertshaw-Fulton Controls Co, 
Fielden Instrument division: 44 Grand 
Ave, Englewood, N. J., and Merchan- 
dise Mart, Room 1113, Chicago, Ill. 
Sorensen & Co, Ine: 1548 N High- 
land Ave, Suite 5, Hollywood 28, Calif., 
Julian M Polis, manager. 


New representatives 


For J F Pritchard & Co: Ernest L 
Graves Co, Tulsa, Okla. and Frank K 
Donnelly Co, Seattle, Wash. For A W 
Cash Co: Hurston-Conaway, Inc, 2470 
Poplar Ave, Memphis, Tenn. and Ther- 
mal Engineering Co, Box 446, Salt Lake 
City 10, Utah. For Dracco Corp: Hor- 
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Hall Industrial Water Report 


VOLUME 4 


JUNE 1956 


Slime—a Low Life That Rates High as the Cause of 


Corrosion, Deposit Formation, and Offensive Odors 


Control of slime in cooling and process water depends on proper 
diagnosis of the problem and use of effective disinfectants. 


A Difficult Odor Problem 


Every Monday morning when the 
air conditioning system was started 
following Sunday shutdown, one of 
Pittsburgh’s largest department 
stores was embarrassed by a strong 
musty odor. This usually disap- 
peared before the store opened at 
noon, but when the dehumidifiers 
were shut down several days for 
repair, the odor was so distressing 
and persistent that Hall Labora- 
tories was called on for help. 

Hall engineer, R. A. Danesi, recog- 
nized that aerobic microorganisms 
washed from the air filters into the 
spray unit pans were responsible for 
the odor. When units were shut 
down, there was insufficient aeration 
to keep the microorganisms alive 
and they died and rotted. 

Danesi immediately fed an odor- 
less disinfectant to the pans. The 
obnoxious odor did not disappear 
fast enough, however, and it was 
necessary to use a strong oxidizing 
agent as a temporary measure. 

A sample of the slime was brought 
to the laboratory for identification. 
The report confirmed the presence 
of protozoa and bacteria which con- 
tinue to live and multiply so long 
as they receive an adequate supply 
of air. Since equipment shutdowns 
could not be avoided, control would 
have to be accomplished by effec- 
tive disinfection to prevent accumu- 
lation of slime. 

Feeding of Calgon Algaecide® and 
regular water washing of the units 
eliminated the odor for a time. When 
the odor returned, another disin- 
fectant was fed. This also worked 
for a time. But these were tough 
little bugs which built up immunity 
to either material when it was used 
continuously. 

Alternate feeding of the two chem- 
icals every two weeks proved to be 
too much for them, however. This 


Formaldehyde to the Rescue 


A Michigan laboratory engaged 
in the manufacture of pharmaceu- 


| ticals, culture media, and related 
| items had a very complicated prob- 


procedure solved the problem and 
the store now has odorless operation 
of the treated units. 


Labor Costs Effectively 
Reduced 


Fouling of the evaporative con- 
densers used to cool ammonia for 
process refrigeration was so severe 
in a rubber manufacturing plant 
serviced by Hall’s Boston office that 
the units had to be hand-cleaned 
every week end to insure continuity 
of operation through the following 
week. 

Investigation revealed that slime 
was retarding heat transfer. This 
condition was aggravated because 
the slime also trapped air-borne talc 
to such an extent that deposits 
completely filled the spaces between 
some of the condenser tubes. Head 
pressure on the ammonia compres- 
sors was continuously at its upper 
limit and was high enough at times 
to shut them off. 

Treatment was started with 50 
ppm of calcium hypochlorite to kill 
the growth and the sytem was flushed 
to get rid of the dead slime-forming 
organisms. Thereafter, calcium hypo- 
chlorite was added in sufficient 
amount every shift to give 1 ppm 
residual chlorine one hour after treat- 
ment. 5 to 10 ppm of Calgon T® 
was also added continuously to the 
water for control of corrosion. 

Head pressure on the ammonia 
compressors shortly decreased to 50 
psi below the former high, reflecting 
improved heat transfer in the evap- 
orative condensers. Manual week end 
cleaning of the condensers is no 
longer required. Regular operators 
are able to take care of feeding 
chemicals so that there has been no 
increase in labor cost. 


lem of slime growth. The circulating 
water from the cooling tower was 
used in the vacuum pan system 
where much of the proteinaceous 
material was concentrated as part of 


_ the manufacturing process. The tow- 


er water acted as a barometric con- 
denser so that material boiled out of 
the vacuum pans was caught in the 


_ water and traveled through the cool- 


ing tower water circuit. Slime devel- 
opment was so great that the slats 
and interdecking were completely 
filled and water cascaded in sheets 
down through the central part of 
the tower. 


Chlorophenate concentrations of 50 
to 100 ppm had been found to be 
ineffective in controlling the slime- 
forming organisms. Hall engineer, 
E. S. Stewart, tried calcium hypo- 
chlorite. He experienced fantastic 
chlorine demand and the develop- 
ment of large amounts of foam. The 
foaming was controlled easily with 
Hagan C-1 Antifoam®, but the tre- 
mendous chlorine demand rendered 
the procedure impractical. 

Stewart tried formaldehyde as a 
disinfectant. At a concentration of 
40 ppm, this chemical has inhibited 
slime development sufficiently that 
plugging of the tower is prevented. 
Further improvement in condition- 
ing can now be accomplished by 


| proceeding on an orderly rather than 


| an emergency basis. 


| Industrial Water Problems 
Require Special Handling 


There are no “stock answers” to 
industrial water problems. For in- 
formation write, wire or call Hall 
Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


Water is your industry's most im- 
portant raw material. Use it wisely. 


Hall Laboratories, Inc.—Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 
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More APPOINTMENTS 


rell Co, 8240 Beverly Blvd, Los Angeles, 
Calif. For Pyle-National Co: Alpha 
with Engineering Specialty Co, 15 Park Row, 
New York 7, N. Y.; Paul O Christy, 
611 Olive St, St Louis, Mo.; W H 


Heagerty, 1627 K St, NW, Washington 
LAC LEDE 6, D.C.; Stentz Equipment Co, Box 
3367, Tulsa 3, Okla. and Box 3125, 


Odessa, Texas; J J White, Box 454, 


Flourtown, Pa; Harold Clark, 600 Mich- 
C ibe Al N G R AT E igan Theatre Bldg, Detroit 26, Mich. 
For Oxy-Catalyst, Inc: Thomas H 


Danforth, 140 E Quaker St, Orchard 


Park, N. Y.; H O Degner, 7001 N Clark 
STO K rE RS St, Chicago, Ill.; The Crandall Co, 49 
Park Ave, Dayton, Ohio. For R P 
Adams Co, Ine: Chem-Quip Co, 1102 
Texar Drive, Pensacola, Fla. For 


Without any extras, Laclede Chain | Perkin Engineering Corp: Instru- 


ment Associates, 1315 Massachusetts 


Grate Stokers do a complete job of | Ave, Arlington 74, Mass. For Hills- 
McCanna Co: Illes Power Control Co, 


burning bituminous coal efficiently. 22700 Shore Center Drive, Cleveland, 
Ohio; Metrol Co, 5538 Cass Ave, De- 


: troit, Mich., 518 Jefferson Ave, Toledo, 

Ohio and 420 W South St, Kalamazoo, 
You do NOT need: Mich.; J V Tripoli Co, 1622 Fillmore 
Ave, Buffalo, N. Y. and State Tower 


Bldg, Syracuse, N. Y. For Cleaver- 
FLY ASH COLLECTORS Brooks Co: R F MacDonald Co, 1485 


Bay Shore Blvd, San Francisco, Calif. 
REINJECTION TO CAPTURE FLY ASH B.T.U. Recent moves 


Link Belt Co tive offices to Pru- 

SPECIAL BOILER DESIGN TO MINIMIZE Chicago. L TL Elec. 
N tronics Corp of America: executive 

TUBE EROSIO sales offices in New York City to The 
Tower, 67th Floor, 30 Rockefeller 

EXTRA LARGE FURNACES TO REDUCE 
CINDER CARRY-OVER Corp: New York City office to larger 


quarters at 545 Madison Ave. 

ee } Brass & Copper Co, Inc: Kansas City 
You can save on ini- office and warehouse to 1710 Washing- 
ton St. Leeds & Northrup Co: New 
tial cost .. . York district sales office to 711 3rd 
save on maintenance ee rent ee Ave. H E Bovay Jr: Northwest office 


n to larger quarters at 933 W 3rd Ave, 

save on operating We = 

costs, for you can Institute elections 

erican Welding ety: Jo 

bituminous most effi- Ge Chyle, president; Clarence P Sander, 

ciently with Laclede Ist vice-president; Gustav O Hoglund, 


2nd _ vice-president. Association for 
Chain Grate Stokers. Applied Solar Energy: Jan Ooster- 


meyer, president; Walter T Lucking, 
vice-president; John I Yellott, secre- 


i tary-treasurer. American Society of 
bd president. Cooling Tower Institute: 


James P Wiseman, president; Forrest 
B Reed, vice-president . 


Obituaries 
Ollison Craig, 68, vice-president of 


Riley Stoker Corp, on April 3rd. 

T E Oo M P A Y J H Strickler, Pittsburgh district man- 

= - ager for Elliott Co, on March 30th. 

4440 HUNT AVE — $T. LOUIS 10, MO. Franz Schmidt, 74, hydraulic turbine 
7 consultant for Allis-Chalmers Manufac- 

turing Co, on April 22nd. 
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REVERSE FLOW WHEELER 


Cleans Steam Condenser Tube Sheets 


When debris and organic growth collect 
on the tube sheets of a C. H. Wheeler 
Patented Reverse Flow Steam Con- 
denser, you don’t have to shut it down 
for cleaning. It cleans itself—without 
loss of load. Sluice gates arranged 
within the condenser may be controlled, 
either electrically or hydraulically, to 
reverse the flow of cooling water through 
the tubes. This sudden reverse flow 
literally flushes away leaves and debris, 
dislodges crustaceous matter from 
clogged tubes. 


Because of 100% water flow during 
back flushing, there is only a negligible 
dip in vacuum momentarily, thus per- 
mitting continuous load on the turbine 
The Reverse Flow Condenser cleans 
itself in minutes, compared with hours 
of downtime when tube sheets are 
manually cleaned. A typical report 
shows a half-inch loss of vacuum (due 
to fouled tubes and tube sheets) was 
restored in five minutes after reversing 
the flow of cooling water. Often, a 
C.H. Wheeler Reverse Flow Condenser 
goes two years or more without shut 
down for cleaning, depending on the 
condition of the cooling water. 


New, exclusive deaerating features and 
construction techniques help make 
C.H. Wheeler Steam Condensers “First 
in Efficiency.” Let C. H. Wheeler 
Custom Engineer your next steam con- 
denser. Phone or write C. H. Wheeler 
Manufacturing Co., 19th & Lehigh, 
Philadelphia 32, Pa... Manufacturers 
of Steam Power Plant Condensers 
¢ Vacuum Equipment ¢ Marine Auxil- 
iary Machinery * Water Supply, Drain- 
age and Circulating Pumps. 
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Without Loss of Load 


HOW “REVERSE FLOW” WORKS 


Left Side Shows Normal Operation 


Water enters inlet A with right port 
open. Flows through tube bank C to rear 
of condenser ...returns through tube 
bank D to front of condenser and dis- 
charges at E. 


Right Side Shows Reverse Flow 


Sluice gates move on a common stem. 
Water flows up through channel B, and 
through tube bank D to rear of con- 
denser . . . returns through tube bank C 
to front of condenser. 


In the C. H. Wheeler Divided Water Box Design, each 


half of the condenser can be back-flushed independently. 
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HIGH CAPACITY 
HIGH TEMPERATURE 


ION EXCHANGE 
RESINS 


500 gallons per minute of clarified Missouri 
River water are completely deionized for 100% make-up to a 1250 
psig boiler by this Nalcite-charged unit at a large Midwestern utility. 
Whether your water conditioning problem is large or small, Nalcite 
HCR cation exchange resin, together with either Nalcite SAR or SBR 
anion exchanger gives you performance that means longer on-line 
operation, with removal of both strong and weak acids including silica. 


Full information on Nalcite Ion Exchange Materials is yours for the 
asking. Write today. 
* Reg. Trademark of the Dow Chemical Company 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place © Chicago 38, Iillincis 
7) In Canada: Alchem Limited, Burlington, Ontario 


PRODUCTS e When you use Nalcite resins, you take 
advantage of Nalco’s long and broad experience 
in water and process technology. 


REPORTS from the FIELD 


Begins on page 154 


Nicaragua's first power network 
planned by The Kuljian Corp 


> Empresa Nacionat de Luz y Fuerza, 
Managua, Nicaragua, has engaged The 
Kuljian Corp for the design, engineer- 
ing, procurement and inspection of con- 
struction of that country’s first organ- 
ized power network. 

As part of the new National Power 
System, the project will include instal- 
lation of nearly 110 miles of 69-kv and 
57 miles of 13.2-kv transmission lines, 
six receiving substations totaling 22,000 
kva, one sending substation totaling 15,- 
000 kva and distribution systems for 15 
towns near the city of Managua. 

According to Arthur H Kuljian, vice- 
president, engineering, the facilities will 
distribute cheap electrical energy trans- 
mitted from Managua’s newly planned 
30,000-kw power plant. The system will 
not only meet growing demands of the 
public and expanding Nicaraguan econ- 
omy, but will eventually supplant pri- 
vately-owned power units that have been 
proving uneconomical to operate and 
maintain. 


Calendar of Events 


June 11-15—Oil-Heat Institute of 
America, Ine, 21st National Oil Heat and 
Airconditioning Exposition, New York 
Coliseum and 34th Annual Convention, 
Park Sheraton Hotel, New York. Details 
from OHI, 500 Sth Ave, New York 36, 


June 18-22—4th Annual Human En- 
gineering Institute, Stamford, Conn. 
Complete information obtainable from Dr 
Leon L Thomas, Dunlap and Associates, 
Inc, 429 Atlantic St, Stamford, Conn. 


June 25-26—“Uranium and _ the 
Atomic Industry,” a national conference 
sponsored jointly by the Atomic Industrial 
Forum, Inc and Denver Research Insti- 
tute. Details from the Conference Com- 
mittee, DRI, University of Denver, Denver 
10, Colo. 


June 25-27—“High Temperature—A 
Tool for the Future,” a symposium 
sponsored jointly by Stanford Research 
Institute and the University of California. 
To be held on the Berkeley campus of the 
University of California. Details from 
SRI, Menlo Park, Calif. 


June 25-29—American Society for En- 
gineering Education, Annual Meeting. 
Iowa State College, Ames, Iowa. Details 
from W L Collins, secretary, ASEE, Uni- 
versity of Illinois, Urbana, IIl. 


June 25-29—American Institute of 
Electrical Engineers, Summer and Pa- 
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Koppers Face Type Seal Provides 
Up to 20,000 Hours of Service! 


Up to 30,000 Hours in Laboratory Tests Using Clean Gas! 


Koppers engineering has created an unmatched 
sealing surface that gives Koppers Face Type Seals 
a much longer-than-ordinary service life. 

The exclusive design of the sealing surface keeps 
pressure distribution and hydraulic balance un- 
changed during operation . . . permits a light face 
loading which lowers interface temperatures. Hy- 
draulic balance allows sealing of gases and liquids 
through a wide range of rubbing speeds. Rugged 


Koppers Company, Inc. 
Metal Products Division 
Piston Ring and Seal Dept. 


Engineered Products 
Sold with Service 


KOPPERS 


® 


JUNE 1956 


construction adds to Koppers long service life. 
Rotating collars can be of hardenable stainless 
steels, cutlery and die steels, Stellites, or of a hard 
chromium or carbide face. Ring is of carefully 
selected grades of carbon. 

If you have a sealing or piston ring problem, 
Koppers entire research, production and engineering 
facilities are at your disposal. For more details, 
write to the Koprers Company, INc., 2106 Ham- 
burg St., Baltimore 3, Maryland. 


MECHANICAL 


SHAFT SEALS 


at 
8 
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make V-belts last longer 


The sides of every Gates V-belt (Fig. 1) are 
concave—a precisely engineered curve that greatly 
increases V-belt life. Here’s why: 

On the bend around the sheave, the concave sides 
of a Gates V-belt fill out and become straight (Fig. 
1-A). Thus the belt makes full contact with the sides 
of the sheave, grips the sheave evenly, and wear 
is distributed evenly across the sides of the belt. 
Uniform wear lengthens belt life; keeps costs down. 


Make this simple test 


Take a straight-sided belt (Fig. 2) 
and bend it. Feel the sides at the bend; 
they bulge out. Now picture this bulge 
in the sheave groove (Fig. 2-A). It is 
easy to see that the belt makes uneven 
contact at points indicated by arrows. 
Naturally, wear is greater at these 
points. Uneven wear shortens belt life; 
increases belt costs. 

Cut down-timeand V-belt replacement costs. Specify 
belts that grip evenly and wear longer... specify Gates 
Vulco Rope—the V-belt with concave sides. There is 
a Gates distributor nearby who will quickly supply the 
belts you need. The Gates Rubber Co., Denver, Colorado 
—World’s Largest Maker of V-Belts waive 


Drive 


REPORTS from the FIELD 


Begins on page 154 


cific General Meeting. San Francisco, 
Calif. Details from AIEE, 33 W 39th St, 
New York 18, N. Y. 


July 16-18—7th Diesel Power Plant 
Conference, Iowa State College. Details 
from Engineering Extension, Iowa State 
College, Ames, Iowa. 


July 30-Aug 3—American Association 
for the Advancement of Science, Gor- 
don Research Conference on ion exchange. 
Kimball Union Academy, Meriden, N. H. 
Details from W George Parks, director, 
dept of chemistry, University of Rhode 
Island, Kingston, R. I. 


Gas Turbine Division of ASME 
honors Paul R Sidler 


Paut R Sipter, president of Brown 
Boveri Corp, has received a_ special 
citation commemorating his twelve 
years of service to the Gas Turbine 
Division of the American Society of 
Mechanical Engineers. The award was 
made at a banquet held in the Statler 
Hotel, Washington, D. C., as part of 
the first national conference and ex- 
hibit sponsored by this group. 

Sidler, who was a member of the 
Gas Turbine Division’s executive com- 
mittee from 1949 to 1954 and its chair- 
man in 1953, received the citation which 
read in part: 

“The Gas Turbine Power Division 
of the American Society of Mechanical 
Engineers honors Paul R Sidler for 
his outstanding contributions as a 
founding member of the Gas Turbine 
Coordinating Committee (1944) and 
an able chairman of the Division, as 
shown on this certificate. . . . 

“Beyond this personal recognition, 
Paul’s associates in the Division like 
to recall his part in introducing the 
first Brown Boveri gas turbine to the 
United States some twenty years ago, 
his services as the Division’s first and 
principal contact for foreign develop- 
ments, his many papers that made this 
new prime mover known among engi- 
neers, and his constant devotion to the 
interests of the Division.” 


Three companies consolidate 
with Mexico Refractories Co 


® THE CONSOLIDATION of three eastern 
companies with Mexico Refractories 
Co has been approved by stockholders. 
The companies affected, National Re- 
fractories Co, Philadelphia, Big Savage 
Refractories Corp, Frostburg, Md., and 
Niles Fire Brick Co, Niles, Ohio, will 
operate as divisions of Mexico Refrac- 
tories Co, with sales, engineering and 
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Water 


it's often 
what you can't see 
that hurts you! 


Anyone concerned with water-using equip- 
ment is perfectly aware that you can’t see 
the dissolved minerals in ordinary water... 
the kind of water that can cause trouble and 
expense wherever it is used. This is just our 
way of reminding you that thousands of 
plants, institutions and other water users 
throughout the country are avoiding trouble 
and expense with Elgin Water Condition- 
ing equipment. 

Based upon scientific water analysis and 
a thorough study of your problem, Elgin 
will submit a complete proposal covering 
the type of water treating system which will 
give you the best and most economical 
service. This may mean simply ion-ex- 
change softened water. Or, maybe analysis 
indicates need for dealklization, neutraliza- 
tion or silica and CO removal. At the other 
extreme, your operations may require water 
free of all minerals, alkalinity, acidity, gases 
...in short chemically pure water by means 
of deionizer equipment. 

Whatever the case may be, Elgin equip- 
ment and Elgin water treating methods, 
plus Elgin experience and skill,can solve 
your problems... with maximum efficiency 
at minimum cost. Talk over your water 
problems with the Elgin representative in 
your vicinity who can put at your disposal 
all the skill and knowledge of Elgin’s half- 
century of service. Or write us direct. 


ELGIN SOFTENER CORPORATION 


130 No. Grove Avenue, Elgin, Illinois 
Representatives in Principal Cities 
In Canada: G. F. Sterne & Sons Ltd., Brantford 


SOFTENERS ION EXCHANGERS FILTERS $DEIONIZERS DEALKALIZERS LIME COAGULATORS DEGASITORS 
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The Peabody PK-54... 


Industry's Most Dependable Automatic Burner 


MORE THAN 400 UNITS already installed prove that 
the Peabody PK-54 is the most advanced, safest and most 
dependable automatic burner in industry. 


Peabody's pioneering in safety engineering has promoted 
such design improvements as “guillotine” solenoid valves; 
the one-second flame failure drop out; the electronic 
modulating control relay and the tube-over-tube dripless 
oil gun. These advanced components are included as 
standard in the PK-54 burner. It is years ahead of 

all other units! 


Completely packaged, factory-fired and tested for each 
installation, the PK-54, with fully automatic, semi-automatic 
or manual control, is available for firing gas or oil, 

singly or in combination, to produce up to 45,000 lbs. 

of steam per hour. 


Write today for complete information. 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N. Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


REPORTS from the FIELD 


Begins on page 154 


research and distribution of all refrac- 
tories produced by the organization 
being coordinated and directed by 
Mexico management. 

A fifth tunnel kiln is being built at 
the company’s Mexico, Mo. site, which, 
together with a new calcining kiln com- 
pleted earlier this year, will increase 
capacity of the Mexico plant more 
than 20%. 


Nikola Tesla honored 
at Niagara Falls meeting 


Nikxota Testa, inventor of the poly- 
phase alternating current system and 
the means to use it, was honored in 
memory recently by the Niagara In- 
ternational Section of the American 
Institute of Electrical Engineers. Com- 
memorating the 100th anniversary of 
Tesla’s birth, the group toured the 
Edward Dean Adams Station at Niagara 
Falls. It was here that Tesla’s first 
polyphase alternating current system 
was first put to practical use. Installed 
in 1896, the 5000-hp polyphase genera- 
tors are still running strong. 

Today nearly all electricity is gen- 
erated, transmitted, distributed and 
turned into mechanical power by means 
of the Tesla system. Tesla, although 
unheard of by most laymen, is credited 
with the greatest single group of in- 
ventions in the world of electrical en- 
gineering. 


Announce formation of new 
industrial publicity firm 


> Lucien R Greir has formed an en- 
gineering and industrial publicity firm, 
Greif-Associates, Inc, with offices at 
570 5th Ave, New York 19, N. Y. The 
firm’s principal, a graduate engineer 
by profession, has resigned as director 
of industrial press relations at Jones 
& Brakeley, Inc, in order to establish 
the new company. 


PRED ALLE 


“How’s your preventive maintenance 
program coming along, chief?” 
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age who specifies, buys and uses welding fittings and flanges 

has a mighty good reason for insisting on TUuBE-TURN* products. SUAPLIFIES BUYING 
They simplify his work! Being the world’s most complete line, they 
simplify piping design. All available from one nearby source, they simplify 
purchasing. Of unsurpassed uniformity, they simplify installation. 

These cost-cutting advantages are yours at no extra cost when you 
specify TUBE-TURN Welding Fittings and Flanges and buy from your 
nearby Tube Turns’ Distributor. You get more for your dollar with 
this leading brand! 


SIMPLIFIES INSTALLATION 


The Leading Manufacturer of Welding Fittings and Flanges 


TURNS 
KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * Cleveland * Detroit * Chicago 
Kansas City * Denver * Los Angeles * San Francisco * Seattle * Atlanta 
Tulsa * Houston * Dallas * Midland, Texas 


*“TUBE-TURN” and “tt” Reg. U.S. Pat. Off. 


HERE'S HOW... 
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How TUBE-TURN Welding Fittings and Flanges 


SIMPLIFY YOUR WORK 


EW new Tube Turns’ booklet gives 
helpful iaformetios om pipe, Siting hang 
Mail the coupon for 


TUBE TURNS, Dept. C-3 
224 East Broadway, Louisville 1, Kentucky 


Please send free copy of Pipe, Fitting and Flange Materials. 


Company Name 


Company Address 


City Zone State 


Your Name 


Position 


CARBON 
STEELS 


STAINLESS 
STEELS 


ALLOY 
STEELS 


WROUGHT 
IRON 


ALUMINUM 
COPPER 
BRASS 


NICKEL AND 
ALLOYS 


Available from your nearby TUBE TURNS' distributor 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 

Chicago Houston 
Kansas City Dallas 

Denver Midland, Texas 


*“TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off. 


TUBE TURNS 


LOUISVILLE 1, KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


RING 
your problem. The line includes all | 
types in oll piping materials, sched- 
Sie = | \ 
TuBe-Turn e enthusiastic about ? 
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Why does 


in the 
ASHCROFT 
DURAGAUGE 
insure sustained 


accuracy? 


8 TUBE MATERIALS permit selection of the 
best metal for particular service conditions. These 
materials include phosphor bronze, alloy steels, 
“K” Monel, stainless steels, and beryllium copper. 


FOR FAST SERVICE, 
get in touch with your 
Industrial Supply Dis- 


U Every Bourdon tube used in the Ashcroft Duragauge 
tributor. He is fully ac- 


quainted with Ashcroft is extra-wide — highly sensitive to slight 
Duragauges and their pressure changes. Socket and tip joints are welded 
proper selection for all or brazed, then stress relieved after assembly, 
kinds of applications. to assure maximum safety and uniform structure 
for highest corrosion resistance and strength. 
Each tube assembly is “whip tested” at pulsating 
pressures approximately 50% higher than its 
pressure rating to insure calibration stability. 


The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainless steel 
with nylon bearings and pinion gear. A choice 

of case designs and materials, dial sizes and pressure 
ranges readily satisfy the most exacting 
requirements. Whatever the working pressures 

or corrosive conditions of your operations, specify 
Ashcroft Duragauges and be sure of highest 
sustained accuracy and long service life. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


HeROeET 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 

TRADE MARK RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 
; } “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
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Before Qilicone Insulation. 
“over-motoring” was 


standard practice 


... Dut now you can match the load: 
let silicones carry the overload! i . 
is-Chalmers gives you maximum over- 


Overload capacity ranges up to 50% for Class H : load capacity and maximum resistance to 
compared with 15% for comparable Class A motors. abrasion, moisture, vibration and to both 


electrical and mechanical fatigue in “Silco- 
tha f means Flex” insulated motors. 
© more efficient use of motors. You can use the The Allis-Chalmers all silicone rubber insula- 
service factor built into silicone insulated motors to ting system made with Silastic*, is now 
carry most initial or intermittent overloads or loads available in most motors of 500 hp and 
that can’t be matched in standard frame sizes. larger. They offer longer life and more 


@ smaller motors that require less magnetizing cur- economical oper- 
rent and give you better power factor than ordinary ation under severe 
motors of the same hp rating, because silicone insula- operating condi- 
tion permits higher operating temperatures. tions in power 


plants and mines, 
and in such contin- 
uous process indus- 
tries as cement, 
chemical, food, pa- 
per and rubber 


Remember over-motoring is outmoded ™=facturing. 


@ more continuous production. Motor failure. . . 
down time . . . repair and replacement costs are 
reduced by built-in overload capacity and superior 
resistance to corrosive or abrasive atmospheres, high 
ambient temperatures and moisture. 


i i , Midland, Mich. 
Dow Corning Corporation, Dept. 6906, Midlan ic DOW CORNING 


Motors [] Transformers 
[J Information about Allis-Chalmers motors with Silco-Flex MIDLAND, MICHIGAN 


| ATLANTA * CHICAGO + CLEVELAND + DALLAS * DETROIT 
j LOS ANGELES NEW YORK * WASHINGTON, D.C. (Silver Spring, Md.) 
COMPANY | CANADA: Dow Corning Silicones Ltd., Toronto 

GREAT BRITAIN: Midland Silicones Ltd., London 

STREET | FRANCE: St. Gobain, Paris 
city ZONE STATE I 
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Fulier Rotary Compressors are built for capaci- 
ties to 3300 ¢.f.m., 125-lb. pressure. Write for 
Bulletin C-5A, illustrating and describing these 
machines. 
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Four C-300-300H Fuller Compressors, 
steam turbine drive. Capacity each 1248 to 
1805 cfm with a corr ing speed range of 

450 to 650 em one 12 and th three 110- ibe gage 


C-300-300H Fuller Com 
SS oe drive. Capacity each 1663 cfm at 
600 rpm, 110-Ib. gage pressure. 


PUTTING THE AIR 
IN AIRCRAFT 


Aircraft companies use a lot of compressed air in the 
manufacture of airframes, engines, systems and com- 
ponents. The battery of six Fuller compressors 
pictured above meets one important aircraft facility’s 
entire diversity of compressed air needs, efficiently 
and economically. 


The key to Fuller’s smoother operation is rotary 
motion, which provides large capacity in relation to 
size, simple direct drive from motor or internal 
combustion engine, minimum number of working 
parts, one-way air flow free from pulsation, lack of 
vibration, continuous service with minimum super- 
vision and maintenance. Operation in cramped quar- 
ters or on ordinary flooring is simple and practicable. 


FULLER COMPANY, STREET, 


GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 


Chicago - San Francisco - Los Angeles + Seattle + Birmingham 


* 
2+ pioneers in harnessing AIR 
C-274 FULLER 
1776 COMPANY 
SGENERAL/ 
| 
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Operate at high temperatures. Final stage boiler feed- 
water heaters at Philadelphia Electric Company’s Dela- 
ware Station are tubed with 34” O.D. 17-gauge Monel 


Heaters have Monel alloy ities 


tubes. Designed and built by The Lummus Company, 
the heaters use 820°F. steam in the fifth stage, 623° and 
745° steam in the sixth and seventh stages, respectively. 


Two 125,000 kw turbine-generators 
put station in million-plus class 


A seven-stage feedwater heating 
system serves each of two 125,000 kw 
turbine-generators at the Delaware 
Station of the Philadelphia Electric 
Company. 

The last three of the stages are high 
pressure. They operate at 2,000 psi on 
the tube side, and use steam up to 
820°F to raise the water temperature 
to a final 500° to the economiser. 

Twenty-seven miles of “U” tubes 
were used in the three final stages of 
feedwater heating. The engineering de- 
partment of the Philadelphia Electric 


Company selected Monel* nickel- 
copper alloy for them. 


A wise choice! It has high strength 
at the temperatures and pressures in- 
volved. Wall thickness can be held to a 
minimum. And this, of course, means 
good heat transfer. Monel alloy — like 
all Inco Nickel Alloys — is corrosion- 
resisting, long-lasting. 

Monel alloy has other important 
properties, too. Its coefficient of expan- 
sion, for example — so close to steel’s 
that rolled tube ends don’t tend to 
shrink away from the tube-sheet dur- 


ing cooling in shutdown periods. Yet 
ductile for rolling. 


Consider Monel nickel-copper al- 
loy the next time you design, install 
or re-tube a high-pressure heater. And 
to make sure you have full information 
on hand when you need it, write us 
now for a copy of Technical Bulletin 
T-9, Engineering Properties of Monel. 
It’s yours for the asking. 


*Registered Trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


More POWER for you... 
with MONEL 


IN 
INCO NICKEL ALLOYS 


TRADE MARK 
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eck these 


features 


v. @ Micrometer torque seating switch 


gives tight valve closure, and protects 
valve parts from damage. 

@ Self contained unit—no gears, stem 
nut or bearings to buy. 

@ Weatherproof, dust-tight and water- 
tight construction. 

@ Hammerblow device . . allows motor 
to reach full speed, before load is en- 
gaged. 

@ Non-rotating handwheel built into the 
unit. 

@ Automatic declutching. 

@ Motor is disengaged during hand- 
wheel operation. 

@ Can always be declutched for hand- 
wheel operation regardless of 
weather or electrical conditions. 

@ High torque motors. 

@ Simple valve yoke. 

@ May be mounted in any position. 

@ Three to four times faster handwheel 
operation. 

@ Actuation may be by any available 
power source such as electricity, air, 
oil, gas, water or steam. LimiTorque 
is readily adapted for microwave con- 

trol. 

¥ @ LimiTorque is designed for plug, but- 
terfly, gate and globe valves up to 
96” diameter . . . Entire Unit and nut 
can be lifted off valve yoke, by re- 
moving flange bolts. 


...and you'll under- 
stand why more LIMITORQUE valve controls 
are in use than all others combined | 


Send for new catalog L-550, and please use 
your Business Letterhead when requesting. 


PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS FLUID AGITATORS:> FLEXIBLE COUPLINGS 


Limitorque Corporation « Philadelphia 
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Carrying coal in 
Delaware Valley 
with 
U.S. Rubber Conveyor 
Belts 


(at right) U.S. Giant® Conveyor Belt, carry- 
ing coal from car dumper to breaker house. 


Panoramic view of part of conveyor belt system utilizing U.S. Giant Conveyor Belting in power plant on the Delaware River. 


To feed the four boilers in this power plant in the Delaware Valley, 
United States Rubber Company conveyor belts, capable of handling 300 
tons of coal an hour, take the coal from hopper cars to breaker house to 
coal bunkers. Like so many other successful belting installations, this one 
is the result of United States Rubber Company’s “Three-Way Engineering” 
—in which “U.S.” engineers work with the engineers of the conveyor 
system and the power company engineers to turn out the most durable, 
economical belt system for the specific job. In America and abroad there 
are thousands of “Three-Way Engineered” jobs, some large, some small 
—but all steadily keeping output high, costs low. Get in touch with any 
of the 27 “U.S.” District Sales Offices, or write to us at Rockefeller 
Center, New York 20, N. Y. 


Mechanical Goods Division 
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HEAT 


“Buffalo” 4-Fan Axial Flow Package Unit 


WITH “BUFFALO” AXIAL FLOW FANS 


Ideal for cooling because of their high outlet velocities 
and high efficiencies for which they are noted, “Buffalo” 
Axial Flows are doing outstanding jobs in boiler rooms. 
They are light and compact. They are well-suited to oper- 
ate against pressures up to 3”. And they may be duct- 
mounted for distribution of hot boiler room air to other 
parts of the plant, The multiple unit package above is 
cooling a large power plant boiler room. Write for 
Bulletin 3533. 


BOTH THESE FANS are built to the same high “Q” 
Factor* standards as the well-known “Buffalo” Mechanical 
Draft Fans serving many of the country’s finest power 
stations — your assurance of the best when 


you specify “Buffalo”. “Buffalo” 96" Package Propeller Fan 


.. WITH “BUFFALO” PACKAGE PROPELLER FANS 


These have all the advantages of propeller fans as 

to cost and simple installation — plus the ability 

to move large quantities of air, even against static 

pressures as high as 1”. Unusually efficient and 

sturdily built, “Buffalo” Propeller Fans embrace 

a huge range of sizes up to 144” wheels to handle 

*The "Q” Factor — the built-in Quality which as high as 250,000 cfm. These fans are proving 
provides trouble-free satisfaction and long life. well-suited to lowering ambient temperatures, 
successfully keeping large boiler rooms cool and 

comfortable. For complete details . . . write for 

Bulletin FM-315. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


INDUSTRIAL EXHAUSTERS BELTED VENT SETS PROPELLER FANS “E” BLOWERS-EXHAUSTERS 
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Where 


would you get 
condenser tubes... 


Jersey Central Power & Light Co. has what is re- 
ported to be the world’s longest steam condenser 
in the Raritan River station, Sayreville, N.J. For 
this huge job, they chose Chase 60-foot Cupro- 
Nickel condenser tubes. 


Good reason for this! Years and years of valu- 
able condenser tube experience, coupled with mod- 
ern, expert research facilities, have made Chase 
a leader of long standing in this field! 


Specialists in the Chase Research and Devel- 


<4 


opment Group are constantly testing and ex- 
perimenting—fighting corrosion problems in the 
laboratory and in the field. 


Shipped from Chase mills in Waterbury, Con- 
necticut and Cleveland, Ohio, literally millions of 
pounds of Chase Condenser Tubes have passed the 
toughest test of all—dependable, trouble-free serv- 
ice on the job! Like Jersey Central Power and 
Light Company, you, too, can add extra years to 
condenser tube life. Simply insist on Chase! 


Prompt Delivery from Cleveland and Waterbury Mills 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


Philadelphia 
Pittsburgh 
Providence 
Rochester 
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Ww 
The Nation’s Headquarters for Brass & Copper : 
Baltimore Cincinnati Kansas City, Mo. Newark 
Baston Cleveland Grand Rapids Angeles New Orteans 
Chariotte Dallas Houston Minwaukoe New York 
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NEW 


MOST ADVANCED 
CONDUCTIVITY 


Furnished with valve 
for removing 
under pressure. 


Exclusive New Carbon Electrode Design 
No Platinizing Required 
Practically Maintenance-Free 
Leakproof—Even at 125 psig 


Here's the biggest advance in conductivity cell design in years! 
Foxboro Carbon Electrode Conductivity Cells now virtually elimi- 
nate cell and electrode maintenance in conductivity measurements 
up to 10,000 micromhos!** 


Foxboro Carbon Electrodes provide all the desirable surface 


* 
characteristics of platinized metallic electrodes, yet require no DYNALOG 
platinization or other special coating. Cleaning, if necessary, in- Direct-Reading Conductivity 
volves simply a light brushing to keep them operating at peak Measuring Instruments 
efficiency. They're cased in stainless steel or brass (not glass) — sensitivity, 
you don’t have to “handle with care”. The electrodes are solidly Senaneseialstae extant Beuatie’e 
anchored . . . cell constant can't change during cleaning or opera- step-less capacity balancing system 
tion. What's more, you're sure of leak proof operation. Special 
“O"-ring seals and the foolproof Foxboro cable-seal protect the cell voltage to 
at pressures up to 125 psig—even when completely immersed. polarization effects at a minimum. Multi- 

Record Dynalog Instruments available for 
These rugged cells, with Foxboro Dynalog* measuring instru- recording up to 6 different conductivity values 
ments, form completely integrated systems for measurement or on a single chart. 


control . . . ideal for any industrial applications. For full details, 


write for Bulletin 19-13. The Foxboro Company, 686 Neponset Ave., 
Foxboro, Mass., U.S.A. 


**Available with constants of .01, 0.1, and 1.0. 
For measurements above 10,000 micromhos, 


Foxboro Platinum Electrode Conductivity Cells. 


Reg. U.S. Pat. Off. 


CARBON ELECTRODE CONDUCTIVITY CELLS 
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Ford Motor Company’s | 


Power House 


Mahwah, N. J. 


. . it insulates 


as it finishes 


B-H Super Powerhouse Cement 
applied over B-H Mono-Block on 
Induced Draft Fan Housing and 
Stacks. 


Dries quickly to a smooth, glazed 
white surface that may be ‘painted 
with water or oil-base paints. 
Aluminum paint used on this ap- 
plication. 


High temperature resisting mix- 
ture of spun mineral wool and 
hydraulic setting binder mini- 
mizes drying shrinkage and elim- 
inates shrinkage cracks. 


Easily troweled; excellent adhe- 
sive qualities prevent fall-off dur- 
ing application. 


See our catalog in Sweet’s Plant En- 
gineering File or write for a copy. 


BALDWIN-HILL 
COMPANY 


106 Breunig Ave., Trenton 2, N.J. 


Huntington, Ind. 


Temple, Texas 


B-H Mono-Block 
8-H Blanket 
_B-H Koldboard. 

Bond-Tite 
BH" ‘Weatherseal 


Kalamazoo, Mich. 


COMPLETE LINE OF BALDWIN-HILL INSULATING PRODUCTS 


B-H Super Powerhouse Cement 
B-H No. | Insulating Cement 
B-H No. 52 Asbestos Cement 


B-H No. 100 Pipe Insulation 
B-H 85°, Magnesia Pipe Insulation 
Calcium Silicate ipe Insulation 
B-H Spun Felt Insylation Mono-Kover Pipe Insulation’ 
BH Fine-Fyber Felt Insulation Spun Mineral Wool Fill 
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TROUBLE-FREE TURBINE 
STARTS 


Terry solid wheel turbines have 
become a symbol for dependable, 
trouble-free operation. The rea- 
son—simplicity and ruggedness of 
construction. 

Take the rotor, for instance. It’s 
a solid forging in which a series 
of semi-circular buckets is milled. 
There are no separate parts to 
loosen or work out. Since the only 
function of the blades is to form 
a series of pockets, any wear 
which might occur would not ma- 
terially affect horsepower or 
efficiency. 


It is impossible for the blades 


to foul. They have large clear- 
ances and are further protected 
by the projecting rims at the 
sides of the wheel. As the side 
clearances are also very large, end 
play can do no harm. 

Simplicity outside too—as you 
can see from the photograph of 
the 1500 HP at 3500 RPM solid 
wheel turbine above. This tur- 
bine is equipped with an oil relay 
governor and forced feed lubri- 
cation to the bearings. 

For more about these work 
horses of industry, send for a copy 
of bulletin S-116. No cost or 
obligation. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1200 
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PREFABRICATED 
PIPE 


Atco has recently added a new, modern prefabricated pipe plant to 
its manufacturing facilities. As a result, ALco is better equipped 

than ever to supply these products to the power, refinery and chemical 
process industries. To this new facility, ALco has applied its wealth 

of engineering experience, production know-how and high standards of 
inspection and testing. Thus customers are assured of highest quality. 


For complete details on Atco prefabricated piping, call the nearest 
Atco Sales Office. Your inquiry will be given prompt attention 
whether you need piping next week, next month or next year. 


ALCO PRODUCTS, INC. 
Prefabricated Pipe Products 


MOSTELLER ROAD - P.O. BOX 181 
CINCINNATI 16, OHIO 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substantial 
savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar ¢ Automatic coal and 
ash handling systems can cut your labor cost to a minimum, 
Coal is the safest fuel to store and use « No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 
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American 
Cyanamid 
burns coal the 
modern way, 


saves *100,000 


a year 


Increased production demanded additional steam 
in American Cyanamid’s plant at Bridgeville, Pa. 
Management decided to analyze its power system 
with an eye to improving operating economy and 
efficiency. 


The decision was modernization, with emphasis 
on more efficient distribution of steam, generated 
by burning pulverized coal. New steam traps were 
installed, waste steam was utilized, condensate was 
recovered, piping was simplified, a thorough system 
of maintenance and repair was instituted. The sound 
thinking behind this unusual program —unusual in 
that power system economies took place after steam 
generation —today rewards American Cyanamid 
with a savings of $100,000 a year! 


For further information or additional case bis- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building ¢ Washington 5, D. C. 
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Contracts are more profitable 


when you install dependable 


In this heating ‘installation, two De Laval 
IMO 10 gpm pumps, operating at 1,150 
rpm, 25 psig, supply preheated No. 6 fuel 
oil to the burners. 


To increase your present—and future—profits on commercial 
heating jobs, install dependable De Laval IMO pumps on 

pump and heater sets. Their simple, trouble-free design saves 
you money on service calls. . . builds customer goodwill, 

for there’s nothing to get out of order or need adjustment. No 
pilot gears, no sliding vanes, no reciprocating pistons. 

De Laval IMO’s have only three moving parts—smoothly 
intermeshing rotors that propel the fluid axially in a steady 
flow without churning, pocketing or pulsation. 


A wide range of De Laval IMO models spe- 
cifically built for fuel oil service is available. 


Capacities up to 80 gpm, pressures to 275 DE LAVAL I M O P umps 


psig. Write today for Bulletin LG-A. 
DE LAVAL STEAM TURBINE COMPANY 
615 Nottingham Way, Trenton 2, New Jersey 
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Leslie brings you this 
Reducing Valve 


HERE IS AN AMAZINGLY SIMPLE air loaded, diaphragm 
operated, pressure reducing valve that is virtually 
maintenance-free for steam heat or process steam 
application. 


Only two moving parts and no seals, no stuffing boxes, 
no small dirt-catching parts — prattically nothing can 
get out of order! And a stainless steel hardened main 
valve with highly polished finish minimizes wear. 
REDUCED as This new Leslie valve instantly feels the effect of any 
PRESSURE __ flow change and responds to changes as small as 0.1 psi. 
: It can be adjusted easily from minimum to maximum 
of reduced pressure range from a remote point, even a 
BS thousand or more feet away. 
This sh agra licity f Li i This valve is used in steam process and heating lines. 
mows simpneny oF Leste And, its uses are unlimited for any steam reductions 
Class G-1 pressure reducing valve. within body material limits (250 psi, 450°F). 
Ask your Leslie engineer to tell you more about this 
amazing valve. He’s listed in your classified directory 
under “Valves” or “Regulators”. 


*guaranteed no maintenance for 3 years. 
Send for Bulletin 561 today. 


REGULATORS AND CONTROLLERS 


LESLIE CO., 235 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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EAGLE-PICHER 


SUPERTEMP 


BLOCK INSULATION 


w Eagle-Picher’s “precision-finish” is one of the most im- 
portant insulation developments in years. 

m Highly efficient, all-purpose block that is practically 
dustless. 

@ Great structural strength! Meets rigid demands for long- 
lasting block able to withstand wide temperature range 
up to 1900 F. 

@ Effectively resists steam and other moisture! Does not 
disintegrate or lose thermal efficiency under heavy duty 
service. 

w Lightweight, easily installed! Easily cut to fit irregular 
areas—no special tools needed. Requires only minimum 
reinforcing. 


FREE SAMPLE! WRITE TODAY! You'll sell yourself on the new “precision-finish” 
once you compare Eagle-Picher PV Supertemp Block to other insulating blocks. 


(Member of Industrial Mineral Fiber Institute) 


LE 
EAGLE-PICHER 
Since 1843 * The Eagle-Picher Company ¢ General Offices: Cincinnati 1, Ohio 


PRODUCING A COMPLETE LINE OF INDUSTRIAL INSULATIONS 
PICHER 


(Conforms to Commercial 
Standard CS 117) 
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Panalog Information Systems 
guide management in raising 
plant output and profit 


Panalog 605 Information System supplies management control 
information. Now, operating personnel and management can receive 
organized digital information on any process, instantly and continu- 
ously. Information can be presented in a variety of forms for im- 
mediate control action as well as for engineering and accounting 
analysis. A typical presentation method employs an electric type- 
writer and patented log chart. Readout can also be made on punched 
or magnetic tape, punched cards, or can be fed directly to computers. 


Periodically logs and continuously scans. A precision servo measur- 
ing system quantizes process variables during automatic, periodic 
logging. A high-speed electronic measuring system detects off-normal 
conditions during continuous scanning of all variables. Normal and 
return-to-normal values are printed in black—off-normals in red. A 
complete log of all variables as well as a summary of off-normals can 
be made at any time. 


Completely flexible and expandable. Panalog components are stan- 
dardized, packaged modules. The system can be easily expanded or 
modified in the field. The Panalog 605 is sufficiently flexible to supply 
digital information for any management requirement. 


Write for literature. Literature presenting a comprehensive treatment 
of the Panalog 605 is available. If you wish, a Panellit representative 
in your area will be happy to discuss the possibilities that a Panalog 
Information System offers your company. 


Full scale, adjustable, high and low off-normal Logged values are grou by processii i 
limits are provided for each input variable. on chart. ‘Audio-visual 
Basic system capacity, 200 points with one elec- tection of off-normals. When scanning, off- 
tric typewriter — can be expanded. Accuracy, normal values are identified and printed in 
+.25% of full scale range. Logging speed, separate chart area. Totalized and averaged 
approximately one line per minute. Scanning values as well as plant efficiencies can be auto- 
speed, five points per second, between logs. matically computed and recorded by the system. 


U.S. Pat. No. 2,701,748 


PANELLIT, INC. 


Graphic Panels = Panalarm 7417 N. Hamlin Ave., Skokie, Ul. 
Control Centers Annunciators Panellit of Canada Ltd., Toronto 14 
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The 10-inch brine pipe, encased in foamglass, which carries cooling 
solution to the storage rooms. Notice frost on pumps. 


Quadruple section of brine pipe passing through one of the cold stor- 


age rooms. 


NATIONAL SEAMLESS PIPE 


circulates brine and ammonia for refrigeration system 
of Kansas City Cold Storage “Cave” 


Eight miles west of Kansas City, on the 
main line of the Santa Fe Railroad, is 
one of the most remarkable cold storage 
warehouses in the world. It is Inland 
Cold Storage Company’s 100-acre 
“cave” carved out of solid limestone. 
Twenty years of mining rock from a 
450-acre quarry created this huge 
“building” inside a hill. 

In 1954, the vast area was fitted with 
a 400-ton ammonia-brine refrigeration 
system and turned into a “storage-in- 
transit” warehouse for frozen products. 
Located in the heart of the nation, it 
permits a food producer from practi- 
cally anywhere to stop his shipment in 
transit, and store it at Inland until he 
determines which destination is the best 


market for his product. Thus, a West 
Coast vegetable producer can quick- 
freeze his pack, ship it to Inland, and 
wait for a good market to open up in 
the East, Midwest, or South; and when 
it does, he is five days closer to it than 
his West Coast competitors. Total 
capacity of the warehouse is 2,500 car- 
loads of frozen merchandise. 

Over three miles of National Seam- 
less Pipe, ranging in size from 34-inch 
to 10-inch diameter, were used in the 
40-unit refrigeration system. The pipe 
network circulates brine at minus 24°F., 
and transmits ammonia which chills 
the brine. Operating pressures vary from 
30 Ibs. psi to 120 lbs. psi. Tempera- 
tures range from 165°F. to minus 40°F. 


Tough service? Sure! But not too 
severe for National Seamless. That’s 
because every section of National 
Seamless is pierced from a solid billet 
of steel, giving it the strength, uniform- 
ity and dependability of a solid forging. 
Each length is an homogeneous steel 
cylinder with uniform wall strength 
throughout, designed to remain struc- 
turally sound under high temperatures 
and high pressures. It’s tailor-made for 
tough service. 

For full information on the use of 
National Seamless for power applica- 
tions, send for Bulletins 10 and 26. 
Write to National Tube Division, 
United States Steel Corporation, 525 
William Penn Place, Pittsburgh 30, Pa. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
é 


NATIONAL Seamless PIPE AND TUBES 


1 


4 AT 
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Nicholson steam trap capacity gives you... 


faster, more effective 
condensate removal 


Nicholson capacity is greater than that of any other trap of 
the same size. And, greater capacity—tright across the board— 
means the Nicholson trap discharges condensate and air from 
steam distribution lines and equipment faster, more effectively. 


@ powerful valve action—big husky bellows. 
Write, today, for your copy 
of new Bulletin 10-55—for @ positive shut-off—finely ground valve and seat. 
detailed information. @ high capacity—effective use of large orifice. 

@ each unit service tested—with steam. 


Benoa tee When less than the best won’t do, specify Nicholson. 


6500 


OO 
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TRAPS * VALVES * FLOATS © METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


. 14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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Advantages of the 


Western Precipitation 
Unit 


for recovering fly ash in 
power plant operations 


ig control and recovery of fly ash has al 


COMBINATION: MECHANICAL COLLECTOR 


FOLLOWED .BY. COTTRELL PRECIPITATOR 


— MECHANICAL’ COUECTOR 


~ 


% EFFICIENCY 


60— 70 


ways been a 


LOAD 


troublesome problem in power plant operations. But with the Western 
Precipitation CMP unit, new economy and efficiency in the solution of fly ash 
problems are now being made in both small and large plants. 


The CMP is backed by experience 
unequalled in the industry. Almost a 
half century ago Western Precipitation 
pioneered the first commercial applica- 
tion of the now-famous Cottrell Elec- 
trical Precipitator to recover suspen- 
sions electrically, and this equipment is 
still unsurpassed in its field. 

Subsequently, to provide efficient 
fly ash recovery for low cost installa- 
tions, Western Precipitation also pio- 
neered the first multiple small tube 
mechanical recovery unit—the Multi- 
clone Collector—and this unit promptly 
gained widespread recognition for the 
new efficiencies it brought to mechani- 
cal recovery processes. 

From these years of experience 
gained in both electrical (Cottrell) 
and mechanical (Multiclone) recovery 
installations, Western Precipitation 
pioneered another new development— 
the CMP Unit—a unit that combines in 
one compact installation many of the 
best features of both electrical and me- 
chanical recovery methods. 


In a typical CMP Unit, the stack 
gases first pass through a Multi- 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
cmP Combination Units 
DUALAIRE Reverse-Jet Filters 
HOLO-FLITE Processors 


clone section where the heavier 
materials are removed mechani- 
cally. 

The partially-cleaned gases 
then pass through a Cottrell sec- 
tion where the very small par- 
ticles are removed electrically. 


This arrangement offers several im- 
portant advantages. Removing the 
heavier particles by Multiclone permits 
the bulk of the recovery operation to 
be performed with relatively low-cost 


equipment. Using a Cottrell for the 


final*clean-up insures unusually high 
recovery efficiency—approaching theo- 
retically perfect, if desired. Thus, the 
CMP combines high recovery effi- 
ciency with low total cost. 

But _ that’s not all, The CMP has 
the further advantage that the efficiency 
curve of the Multiclone portion com- 
plements that of the Cottrell portion 
(as shown in the chart above) —there- 
fore the overall CMP efficiency re- 
mains practically uniform at all boiler 
loads. 


At low boiler loads the recovery 


efficiency of the Cottrell is high- 
est...and at high boiler loads 
the Multiclone reaches its maxi- 
mum efficiency. But, by combin- 
ing the two types of equipment 
into a single CMP Unit, the effi- 
ciency curve remains almost flat, 
regardless of the boiler load. 


With CMP equipment, even small 
power plants can now afford adequate 
fly ash recovery. However, this fact is 
all-important... full benefit of the 
CMP principle can be obtained only 
by a proper balance between the me- 
chanical and electrical sections to fit 
the individual requirements of each in- 
dividual installation. And no organiza- 
tion is better equipped to provide this 
critical “know-how” than the one or- 
ganization that has had far more expe- 
rience than any other in BOTH electrical 
and mechanical recovery methods... 
WESTERN PRECIPITATION CORPORATION! 


This, the industry’s finest recovery 
experience, is as close to you as your 
telephone. May we supply further de- 
tails?. 


Western Precipitation Corporation 


Designers and Manufacturers of Equipment for Collection of Suspended Materials from Gases 
Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 


Chrysler Building, New York 17 « 1 North La Salle Street Building, Chicago 2 « Oliver Building, 
Pittsburgh 22 « 3252 Peachtree Road N. E., Atlanta 5 « Hobart Building, San Francisco 4 
Precipitation Company of Canada Ltd., Dominion Square Building, Montreal 

Representatives in all principal cities 
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PIT-POCKED 


In power-demanding industries, pitted pipe means out- 
of-pocket expense. The annual losses in labor and mate- 
rials to replace equipment damaged by cavitation and 
corrosion reach staggering proportions. 

The corrosive attack against this pipe was accelerated 
by mechanical action. Cold water injected into a high- 
pressure condensate return line caused steam collapse, 
resulting in violent hammering and cavitation-erosion 
damage. Because shock forces disrupted protective films 
on the interior surface of the pipe, failure occurred rapidly 
in this short section. 

Dearborn Engineers spotted the cavitation problem, 
and recommended design changes which eliminated the 
trouble. Thereafter the entire return line system was fully 
protected by Filmeen.* 


combatting corrosion 
wherever it occurs 
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PICKPOCKET 


Dearborn Filmeen, a concentrated amine treatment, 
forms a continuous corrosion-inhibiting barrier between 
condensate and metal. This non-wettable film protects 
against both carbonic acid and oxygen corrosion. Filmeen 
readily disperses in hot condensate, permitting contin- 
uous feed direct to boiler or steam system. 

Take advantage of Dearborn’s Water Treatment and 
Engineering “know-how.” Your Dearborn Representa- 
tive will demonstrate Filmeen’s efficiency in combatting 
destructive corrosion. He will survey your system and 
recommend control measures and feeding arrangements 
best suited to your plant requirements. The coupon will 
bring full details. 


*FILMEEN—U.S. Pat. No. RE-23614 reserves to Dearborn Chemical Company 
and its licensees exclusive right to the use of octadecylamine for water treatment. 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. 
Chicago 54, Ill. 

() Have a representative call. 


_] Send me more information on Dearborn 
Filmeen Water Treatment Service. 


Company... 
Address. 
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STILLWATER 


Made with Vitrified Clay 
For PERMANENT Protection 
of Underground Piping 


TUNNEL SYSTEM 


.-. installed on a simple concrete pad. With 
Tunnel Arch in ten sizes and Side Blocks in 
three sizes, any combination of piping can 
be used. 


When you’re planning a conduit system to 
protect vital underground piping, five or ten 
years of corrosion resistance isn’t enough. 
Good construction practice and sound business 
sense call for the permanent protection of a 
Stillwater Conduit System built with never- 
wear-out Vitrified Clay. Vitrified Clay is the 
only conduit material that is permanently 
safe against corrosion by ground water and 
chemical or electrolytic action of the soil. It’s 
the only material that can’t expand or con- 
tract with changes in temperature. It guards 
your underground service piping for genera- 
tions—in fact, each component manufactured 
by Stillwater is guaranteed for 50 years. 


ROUND SYSTEM 


. supplied complete with combination 


A Stillwater Conduit System can be de- 
signed to handle any combination of service 
pipe the job requires. Experienced Stillwater 
engineers are ready to give you complete 
start-to-finish assistance in planning, esti- 
mating, and supervising construction of an 
efficient, trouble-free system. 


WRITE FOR the new Stillwater Conduit 


Systems Bulletin, with detailed product data. 


ONDUIT SYST 
ILLWATER CLAY PRODUCTS CO. 


SW-156-61 


underdrain and support structure. Available 
in 12 sizes, each with the proper underdrain 


support. 


Diagrams show just a few of the hundreds of 
service piping combinations that can be protected 
with Stillwater Conduit Systems. 
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“HIGHLIGHTS” OF 
POWER PLANT GROWTH 


1922—Installed 2 Nordberg 550 
hp engines in Neodesha plant. 


1934—Installed Nordberg 880 hp 
engine. 


1944—Installed Nordberg 1620 
hp engine. 


1952—Installed Nordberg 1750 
hp engine. 


1956—Sixth Nordberg engine to 
be installed . . . a 16 cylinder 
V-type Supairthermal® Duafuel 
engine rated 3150 bhp, 2250 kw. 


for Neodesha, Kansas 


Dependable engine performance builds repeat orders . . . and a case in point is 
the fact that the City of Neodesha, Kansas, has now ordered its sixth Nordberg 
engine. As an example of the kind of performance these engines deliver, here 
are some of the figures taken from operating records kept on Neodesha’s fifth 
Nordberg engine—a 1750 bhp, 1235 kw Duafuel® unit. 

According to Everett Powell, Superintendent, Neodesha Electric & Water 
Plants, from February 14, 1952, the date this engine was put on the line to 
March 1, 1956, a period of just over four years, it has run 34,370 hours out of 
a possible 35,784 . . . which means that this engine has operated over 96% of 


‘its total installed hours without even removing a piston or cylinder head—a 


most outstanding record. In compiling this record, the engine has been producing 
approximately 88% of total plant production. With performance like that, it 
was natural that city officials again chose Nordberg to meet increased demands. 
Their sixth Nordberg unit, shown above is a 16 cylinder Supairthermal engine 
rated 3150 bhp; 2250 kw. 

For engines to meet your power needs write Nordberg . . . pioneer in the 
building of heavy duty engines from 10 to over 12,000 hp. 


. NORDBERG MFG. CO., Milwaukee, Wisconsin 


DIESEL DUAFUEL® AND 
SPARK-IGNITION GAS ENGINES 


GW © 1956, Nordberg Mfg. Co. 
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FREE! coat 


for POWER PLANTS AND MINES 


Seeing the type of coal crusher that will best serve your 
special needs can be the means of saving thousands of 
dollars in operating and maintenance costs. 


This new “how” booklet gives 
down-to-earth facts and figures 
— shows you how to determine 
the convenient type and capac- 
ity of coal crusher that will 
serve your needs most effec- 
tively — to produce the greatest 
possible yield at the lowest 


possible cost. 
Write or wire for your FREE copy. No obligation. 


Illustrating Gruendler 
Ring Hammer Crusher 


GRUENDLER Crusher & PULVERIZER Co. 


2915-2917 NORTH MARKET STREET “ST. LOUIS 6, MISSOURI 


You can install and forget this 
...self-contained pressure 


REDUCING VALVE 


for positive response 


for accurate regulation 


Kieley & Mueller Type 481 Reducing Valve offers 
really trouble-free — on your most difficult 
steam regulation services ... yet it is sufficiently low in 
cost to warrant use for ALL your needs. 

Designed for initial steam pressure of 250 Ibs. or less, 
Type 481 has stainless steel spring and pilot, stainless 
steel trim. Available with screwed connections, 14” to 2”. 

Send for Bulletin 4000 


KIELEY AND MUELLER, Inc. 


pioneer in steam specialties 


64 GENUNG STREET, MIDDLETOWN, NEW YORK 


TYPICAL MATERIALS PUMPED: 
ASPHALT, BRINE, MILK, MOLASSES, SOAP, SEWAGE, WATER, T 


HANDLING BULK MATERIALS 7 
take it up a Flo-Tube, Ja 


the spiral conveyor of depend- Js tf privet 
able service. Used on incline « ey 
or horizontally. 
EXPOSED END IN “ad Mechanically handles 
BIN OR PILE wa" ' materials from grain size 
w lump... . . sand, rice, seed, 
pellets, Aeon, steel chips, wood 
waste, coal, etc. 
STEEL TUBE OR CAST IRON TROUGH 


sy, OR LIQUIDS ? 


WAGENER PUMPS 


SIMPLEX DUPLEX 


STEAM or POWER 
models for any need 
IDS ALCOWOLS, BEER & POTATO MASH, DYES, GLUE, OL (any kind) 


MADE and GUARANTEED BY THE 


‘Specialists in Automatic Coal FIRING, 
HANDLING and CONTROL Equipment 
and CANTON INCINERATORS 


CORP. 
741 ANDREW PL., CANTON, OHIO 
PHONE Glendale 3-9133 
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Solve liquid and gas handling problems 
with tubular products of ALCOA ALUMINUM 


Having trouble with your present pipe or tube? These light, strong, 
corrosion-resistant tubular products of ALCoA® Aluminum may be 
the solution to your problems. Each day, new users find them best 
for the safe, economical handling of “problem” liquids and gases. 


ALCOA ALUMINUM PIPE UNITRACE® Steam-traced Pipe 


This high-quality seamless pipe 
is the least expensive (per foot) 
metal pipe for a variety of 
applications demanding out- 
standing corrosion resistance or 
product protection. The smooth 
surface of aluminum pipe re- 
duces fluid flow resistance. Its 
thermal conductivity is high; it 
is nonsparking and can be 
welded, threaded or mechan- 
ically coupled as necessary. 
Seamless ALcoA Aluminum 


Unitrace eliminates the 
cost of external steam 
jackets ‘or steam tracer 
tubes because the steam 
line is an integral part 
of the aluminum pipe. 
It can cut your labor- 
installation costs by as 
much as 30%, and it will 
reduce (or even eliminate) 
the cost of thermal insu- 
lation for the lines. 

The outstanding corro- 


Pipe is available in standard sion resistance natural to aluminum makes Unitrace ideally suited 

diameters up to twelve inches to the handling of naval stores, molten sulfur, ammonium nitrate 

and in a variety of alloys suited solutions and other fluids normally requiring steam tracing. It 

to particular requirements of lends itself to easy shop fabrication of standard lengths and can be 

weight and mechanical strength. formed with ordinary pipe-bending tools. A two-inch pipe size is 
standard and larger sizes are subject to special inquiry. 


_ ALCOA® UTILITUBE 
% '% When the design calls for coiled ALCOA ALUMINUM 


tube, ALCOA Utilitube is best. HEAT EXCHANGER TUBES 


It’s economical to use . . . cost- 
ing up to 40% less than copper 
tube. It is light, easy to handle 
and available in long lengths— 
up to 1,000 feet or more. Corro- 
sion resistance is excellent. 
ALCOA Utilitube has high 
fatigue and bursting strengths, 
it has good flaring and forming 
characteristics and work-hardens 
less under repeated bending. 
Utilitube is used for 
instrument air lines, steam tracer 


Aluminum’s natural re- 
sistance to oxidation and 
to corrosion by water, 
hydrogen sulfide, am- 
monia, carbon dioxide 
and many other com- 
pounds makes it an ideal 
material for heat ex- 
changer tubes. Other im- 
portant advantages are its 
high heat conductivity, 
light weight, ease of fab- 


lines, hydraulic and lubricating rication and Jow cost: 1/3 less than mild steel, 1/2 as much as 
lines and refrigeration tubing. Admiralty brass, 1/5 as much as Stainless. 


IMMEDIATE DELIVERY—Each of these outstanding tubular prod- 
ucts of ALcoa Aluminum is available for immediate delivery through 
more than 70 ALCoa distributor and jobber warehouses conveniently 
located throughout the country. Call on them for technical assistance 
in solving your pipe or tube problems. Rely on them to cut your 
investment in stocks and lower your handling costs . . . with deliveries 
geared to your requirements . . . from complete warehouse stocks of 
materials which will be cut to the exact sizes you specify. 


distributor or jobber, see the Yellow Pages THE ALCOA HOUR 
of your telephone directory—or write ALCOA §. TELEVISION'S FINEST LIVE DRAMA 


ALUMINUM COMPANY OF AMERICA, 888-F ALUMINUM * ALTERNATE SUNDAY EVENINGS 
Alcoa Building, Pittsburgh 19, Pennsylvania. ‘ 
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began in 1948 to build air-cooled DEUTZ diesel engines in large series. 7 yeors 
after, in 1955, the oldest engine manufacturers in the world had built ond sold 
150.000 air-cooled DEUTZ diese! engines totalling 7.5 Million B.H.P. These equip- 
ment engines ase used all over the world for every kind of application. DEUTZ builds 
air-cooled | to 12-cylinder diesel engines with an output range from 5 to 250 B.H.P. 
for rdod vehicles, rail vehicles water craft, working machines in oll fields of 
@pplication, generator sets for stationary ond mobile electric ond power plants. 


KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 


Address inquiries from U.S.A., Alaska, Hawaii and 
Puerto Rico to: 
DIESEL ENERGY CORPORATION 
82 Beaver Street, New York 5, N. Y. 


Samples Coal Shipments 
in a Matter of Minutes! 


Crushes and thor- | 
oughly mixes coal 
here — atthe rate 
of 1 ton per hour. 


2 ON 
A 5, 10 or 15% 
finely disinte- 

grated, truly rep- 


resentative sample 
is delivered here. 


3). 
For fastest analy- 

sis, a “sample 
of the sample” 

may be secured 

here. 


STURTEVANT COAL SAMPLER 


with New Automatic Splitter 


It's a fact! Big users of coal and coke know the true 
B.T.U. value of deliveries before moisture has a chance 
to evaporate ... thanks to the speedy crushing, homog- 
enizing and proportioning actions of the Sturtevant 
Automatic Coal Sampler and its Automatic Splitter. So, 
they get what they pay for . . . and increase boiler effi- 
ciency in the bargain. 


Handles a ton an hour! The Sturtevant Automatic Coal 
Sampler takes 3” or smaller coal or coke and crushes 
it to 6 mesh or finer. Sample spout takes off 5, 10 or 
15% of the finely crushed homogenous mixture, as 
desired. Then, the optional Automatic Splitter takes a 
5% “sample of the sample.” 


“OPEN-DOOR” DESIGN 


provides ‘‘One Man, One Minute’’ 
accesgibility for all cleaning and 
maintenance — an exclusive 
Sturtevant feature that saves 
valuable down-time. 


Want more information? Write for all the facts 
about the Sturtevant Automatic Coal Sampler — 
the tested shortcut to accurate B.T.U. analysis. 


STURTEVANT 


MILL COMPANY 
138 Clayton St., Boston 22, Mass. 


CRUSHERS GRINDERS MICRON-GRINDERS © SEPARATORS 
BLENDERS © GRANULATORS CONVEYORS ELEVATORS 
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either Way YOU Look at THE 
PUMPING PROBLEM 


MULTE-STAGCE PUMPS 


PERFORMANCE-PROVED PEERLESS 
PUMPS WILL DO THE JOB BETTER 


Here’s why~—You can choose from either Peerless vertical or 
Peerless horizontal designs for most every liquid transfer job 
—water or process liquids. You can select the pump you need 
from the broadest range of heads, capacities and horsepowers. 

You can buy and apply a Peerless pump with the confidence 
that it will provide dependability over the years. 

Bulletin B-1700, at the top above, describes Peerless vertical 
can type process pumps. Bulletin B-1400 just above describes 
multi-stage horizontal pumps for high pressure liquid transfer. 

Write for your copies. You'll find out how Peerless pumps 
can squarely meet your pumping needs with economy, effi- 
ciency and dependability. 


PEERLESS PUMP DIVISION 

Food Machinery and Chemical Corporation 

301 West Avenue 26, Los Angeles 31, California 
Please send bulletins checked below: 


O PEERLESS HYDRO-LINE OC PEERLESS MULTI-STAGE 
CAN TYPE PUMPS (B-1700) HORIZONTAL PUMPS (B-1400) 


NAME 
PEERLESS PUMP DIVISION 

FOOD MACHINERY AND CHEMICAL CORPORATION COMPANY 

Factories: Los Angeles 31, Calif., and Indianapolis 8, Ind. ADDRESS 


Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis, Ind.; 
Phoenix; Fresno; Los Angeles; Plainview and Lubbock, CITY 
Texas; Albuquerque, New Mexi 


Distributors in Principal Cities. Consult your Telephone Directory. 
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AND MODERN SCHOOLS 


This has been a great year! America is building and 
replacing and thus moving faster than ever before. 
Only one thing. Will the labor market keep pace? 
That's where schools are important. If your 


company isn’t helping community groups to get modern 
schools, it’s not apt to get the skilled people it 
needs. Self interest, civic spirit, or both, 
you should make schools your business, too. 


| Want to find out how to help in your community? | 
| Get specific information by writing: | 
| Better Schools, 9 East 40th Street, New York, N. Y. | 
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WHERE TO BUY 


Featuring additional products specialties and services for power plants 


STEEL PIPE & 
E MOLY 


@ CHROME MOLY RBON 
@ MONEL e CARBON Sree @ STAINLESS 
@ HASTELLOY 
Widest Range of Sizes & Specs 
FOR STOCK List 
Surplus Lists 
MIDCONTINE TUBE SERVICE, INC. 
2308 Oakton St., Evanston, Ill. DA 8-4030 


pouaLe 
CYLINDER LIVINGSTON, N. J. WwiINnoow 


New Advertisements 


received by June 11th will appear in July 
issue, subject to space limitations. 
Address copy to the 
Classified Advertising Division 


Power 
330 West 42nd St., New York 36, N. Y. 


PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


DESIGN EXAMINATIONS 
SURVEY e REPORTS 


PATENTS 
TRADE MARKS 


BLACK & VEATCH 
Consulting Engineers 
Electricity—Water—Sewage— Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


1706 Broadway Kansas City 12, Missouri 


THE LUMMUS COMPANY 


Engineers and Constructors 
385 Madison Ave., New York, N. Y. 
Chicago . . Houston . . London 
Paris . . The Hague . . Montreal 
Caracas . . Bombay 


SEELYE STEVENSON VALUE & 
KNECHT 
Consulting Engineers 


Mechanical — Electrical — Civil 
Surveys Reports Design 


101 Park Avenue New York 17, N. Y. 


BURNS & McDONNELL 


Engineers — Architects — C ltant 


Kansas City, Mo. Phone 
P. O. Box 7088 DElmar 3-4375 


LUTZ AND MAY COMPANY 
Consulting Engineers 


Steam, Gas & Diesel Power Station 
Pumping Plants—Electrie Systems 
Reports—Design—Appraisals 


1009 Baltimore Kansas City 6, M>. 


J. E. SIRRINE COMPANY 


Engineers 
Power Plant 


Design 
Water Steam Utilization 


Greenville South Carolina 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Design and Construction Supervision 
Industrial Sanitary Chemical Laboratory Services 


and 
Industrial Relations « Purchasing 
New York Reading, Pa. Washington 


PIONEER SERVICE 


& ENGINEERING CO. 
Consulting and Design Engineers 
Purchasing 
Specialists in 
Financing, Accounting & Other Operations 
231 So. La Salle St. Chicago 4 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


327 S. La Salle Street Hershey Building 
Chicago 4, Illinois Muscatine, Iowa 


INTERNATIONAL 
ENGINEERING COMPANY, INC. 


Engineers 
Investigations — Reports — Design 
Procurement — Field Engineering 
Dome~* Foreign 
74 New Montgom~ » San Francisco 5, Calif. 


FRANK C. REYNOLDS 


Registered Consulting Engineer 
Surveys, Reports, design and construction 
supervision of air conditioning, heating. 
ventilating, oil and gas burners & con- 
trol systems. 


136 Liberty St. New York 6, N. Y. 


SWANSON, WRIGHT & CO. 
ENGINEERS LTD. 


Consulting Engineers 
Industrial and Process 
Forest Products Industries 
ower 
Reports, Specifications, Designs, Supervision 
2210 West 12th Ave., Vancouver 9, B.C, CEdar 1154 


THE KULJIAN CORPORATION 
Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility « Industrial « Chemical 


1200 N. Broad St. Philadelphia 21, Pa. 


SANDERSON & PORTER 
ENGINEERS 
Design 
Construction 


WATER SERVICE LABORATORIES, 
INC. 


Specialists in Water Treatment 
for Corrosion Prevention 


423 W. 126 St. New York 27, N. ¥. 


PETER F. LOFTUS CORPORATION 
Designs and Consulting Bugineers 


Pittsburgh’ 23, Pennsylvania 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Llinois 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design-Construction-Reports-A ppraisals 
80 Broad Street, New York 4 
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EMPLOYMENT OPPORTUNITIES 


DISPLAYED 
The advertising rate is $25.00 per inch for all Poe ng 
appearing on — than 


quoted on 

an advertising ~y is measured %” vertically on a column 
—3 colu mne—30 inches to a page. 

Subject to Agency Commissicn. sub: 

Send NEW ADS and inquiries to Classified Advertising Division of POWER, 330 W. 42nd St., N. Y. 36, N.Y. 


a@ contract basis. Contract rates 


UNDISPLAYED 


re -65 per tine, minimum 3 iee.. To figure payment count 5 
average words as a line. Box 
Position Wanted 


— as 1 line. 


ads, % of A 
Discount of 10% if full payment is Smale in advance for 4 
insertions. 


t to Agency Commission. 


SENIOR 
-ELECTRICAL 
ENGINEER 


Foreign Employment 


Graduate EE with minimum 10 years’ su- 
pervisory experience in utilities systems 
planning, study and design work. Must 
generally familiar with power generation, 
transmission and distribution. For The 
Hague, Holland Engineering Office. Gener- 
ous salary plus rent allowance. Liberal all- 
inclusive benefit program. 


PROCESS 
ENGINEER 


Graduate EE or ME with minimum 65 years’ 
experience. To handle technical aspects of 
power plant with gas combustion turbine 
integrated with steam plants, electrical mo- 
tors, distribution and automatic control 
systems. Two years’ supervisory experience 
desirable. For Operations Department lo- 
cated in Saudi Arabia. Generous salary plus 
living allowance; liberal all-inclusive benefit 
program. 

Write giving full particulars regarding 
personal history and work experience. 


Recruiting Supervisor, Box 150 


ARABIAN AMERICAN 


OIL COMPANY 
505 PARK AVENUE 
NEW YORK 22, NEW YORK 


MECHANICAL 
PLANT BETTERMENT 
ENGINEER 


M. E. GRAD. PREFERRED 
5-15 YRS EXPERIENCE 


Operation and betterment of steam elec- 
tric plants—Diesel experience helpful. 
Permanent position. 


Required by Operating Division of long 
established service and supervisory organ- 
ization for large group of Electric Utili- 
ties located eleven Latin American coun- 
tries. Some travel. Location New York. 
Usual employe benefits. Reply giving age, 
education, experience, personal particu- 
lars and salary expected. 


AMERICAN & FOREIGN POWER 


COMPANY INC., AND SUBSIDIARIES 
2 Rector St., New York 6, N. Y. 
21st Floor DI 4-4400—Ext. 8494 


IMPORTANT TEACHING POSITIONS 
OPEN IN ISRAEL 


Technion, Israel Institute of Technology, 
Haifa, Israel, proposes to appoint: 


Professor of Structural Engineering 

Professor of Hydraulic Engineering 

Professor of Soil Engineering 

Professor of Mechanical Engineering 

Professor of Mechanical Engineering with 
special qualifications in Machine Design 
and Applied Thermodynamics 

Professor of Aeronautical Engineering 

Professor of Mathematics 

licants should have first-rate 

academic qualifications, be willing to in- 


tegrate themselves into the life of the country 
ond, in due course, to teach in Hebrew. 


Reateatons with full details should be sent 
in duplicate, for transmission to Haifa, to the: 
AMERICAN TECHNION SOCIETY 
1000 Fifth Ave., New York 28, N. Y. 


WANTED 
SECTION ENGINEER 


ee 000.00 to $15,500.00. Small electrical motors. 

to 55. Supervise: Development, design, manu- 
BA cost control, customer contact, and applica- 
tion of small fractional and/or electric motors and 
motor parts to: manufacturers of 
for use in portable hand tools and/or 
Must have a minimum of 5 years experi- 


MECHANICAL ENGINEER 
Graduate mechanical engineer interested in power 
plant design work. Experience not required. 
Excellent with consulting engineering 
in Liberal benefit plans and 


Send pom of education and experience with 
statement of salary requirements. 
P-1813, POWER 
520 N. Michigan Ave., Chicago, Il. 


POWER ENGINEER 


To Supervise all phases of power plant operating 
and steam and electrical distribution for Integrated 


ence in electrical motors. A permanent position, it 
can lead to that uf engineering manager, with a 
leading midwest manufacturer. a two (2) copies 
of history in resume State salary 
wanted. ‘fidential. No cbligatin, In reply, refer 


paper and box manufacturer in Midwest. E.E. de- 

gree or equivalent experience. Excellent opportunity 

in all phases of engineering manage- 
. Send detailed resume to 


P-1589, POWER 
520 No. Michigan Ave., Chicago 11, 


to position number J-9161 


Cc. R. LOGSDON COMPANY 
19 W. Jackson Bivd., Chicago 4, Ill. 
TAKE-KEEP-TELL-A-FRIEND 


ASSISTANT 


MECHANICAL SUPT. 
M.S. Mechanical or 
Electrical Engineering 
Married — Age 30-35 


Very desirable staff position and promising 
career opportunity with large nitrate min- 
ing company Chile, South America. Work 
will involve supervision of construction, 
repair and maintenance of large scale 
mine and plant equipment including diesel 
power plant units. Three year contract, 
attractive salary, fully paid transportation. 
Low cost living, healthful climate. Write 
fully with small photo giving educational 
background, experience and salary ex- 
pected. 


P-1642, POWER 
330 W. 42 St., New York 36, N. Y. 


STEAM POWER 
ENGINEER 


Steam Power Engineer for large New England 
Utility. Attractive permanent position open 
for mechanical engineering graduate with broad 
background of responsible design experience in 
modern steam power generation who has 
served as Principal Project Engineer for two 
or more public utility steam power plant de- 
velopments of 75,000 KW or greater capacity. 
Age range 40-50. 
P-1529, POWER 

330 W. 42nd St., New York 36, N. Y. 


CHICAGO: N.M 


REPLIES (Box No.): Adivees to office nearest you 
ichigan Ave. (11) 
NEW Y 330 W. 42 St. (36) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 


to P-1733, Power. 


Mechanical Engineer — Permanent Supervisory 
position with Southwest Utility. Must be gradu- 
ate of recognized college of Mech. Engineering. 
Ten years combined experience in steam, general 
plant engineering, welding, and air conditioning 
very desirable. U. S. citizen, 30-45, with ability to 
integrate into well-estalished organization. Start 
from $6600-$7800 based on qualifications. Reply 


POSITIONS WANTED 


APPLICATION ENGINEER 


Prominent manufacturer located Midwest has 
excellent opportunity for man with at least 3 
years experience in internal combustion engine 
application engineering as related to fluid flow 
design of cooling water, lubricating and fuel 
oil, and air piping in AP np plants. Must have 
ability to calcula of auxiliary pumps, 


coolers and so forth. ie knowledge of ma- 
chine design and —_ mathematics 
essential. Must be able 


“4 all applica- 
tion engineering engine contracts. 
Write “a age, experience, and salary ex- 
pected. strictly con tial. 


P.1334, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


trial plant. PW-1656, Power. 


Mechanical Engineer, College graduate, age 40, 
18 years experience in supervision, operation, 
and maintenance of steam electric power gener- 
ating plants. Desire station superintendent or 
responsible position with utility or large indus- 


Tesume on request. 


Chief Engineer, age 35. With 11 years experi- 
ence in the operation and maintenance of indus- 
trial steam electric power plants. 
PW-1843, Power. 


Complete 


PART TIME WORK WANTED 


ist available 


on request. -1444, Power. 


Steam Turbine Heat balance calculation special- 
time. Outline of qualifications 


SELLING OPPORTUNITY WANTED 
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Manufacturers’ Representative covering power 
and industrial firms in territory desires equip- 
ment lines for Eastern Pennsylvania, Delaware 
and Southern New Jersey. RA-1426, Power. 


q 


ENGINEER 


atomic era 
caliber 


POWER PLANT 


If you are a mechanical engineer with 
broad specialization in design and 
development of steam power stations, 
you can help move the coming nuclear 
energy revolution out of its infancy 

and into lusty manhood. 


We are not looking for a comfortable- 
rut thinker. We want someone whose 
inner growth is just as important to him 
as it is to us, He is the engineer whose 
working knowledge of power system 
stability, heat transfer and turbine per- 
formance under varying pressure and 
flow conditions can be put to creative use 
in a new field. A background 

in electrical system reliability, char- 
acteristics and problems is also desirable. 


Write in confidence to General Electric, 
the organization whose unique 
Personnel Development and Benefit 
programs are designed to help you grow 
in the career you are looking for. 
Personal interviews will be arranged 
with all selected candidates. 


Mr. E. P. Galbraith 
Technical Personnel Placement 


GENERAL ELECTRIC 


RICHLAND, WASHINGTON 


WANTED 
ASSISTANT CHIEF 
ENGINEER 


Graduate Mechanical Engineer, or 
equivalent, with a minimum of three years 
experience in high pressure power plant 
operation. A high caliber man is required 
in the operation and maintenance of 1250 
pound pressure, pulverized fuel fired, 
steam-electric power plant located in the 
midwest. 

Write stating education, experience, sal- 
ary expected, and availability. All replies 
will be held confidential. 


P-1582, POWER 
520 N. Michigan Ave., Chicago 11, Ill. 


GOVERNMENT OF VICTORIA 
AUSTRALIA 


CHAIRMAN 


STATE ELECTRICITY 
COMMISSION OF 
VICTORIA 


Applications are invited for the position of 
Chairman of the State Electricity Commission 
of Victoria. The present maximum salary pro- 
vided under current legislation is £6000 
(Australian currency) per annum. 


Each applicant is required to state his qual- 
ifications, experience and age. The term of 
appointment will be for a period not exceeding 
seven years, with the right to apply for re- 
appointment at the end of the term. The suc- 
cessful applicant will be required to devote 
his whole time to the service of the Commis- 
sion, and must not engage in any employment 
other than in connection with the duties of 
his office. 


The Commission was formed in 1919, and is 
a statutory body functioning under Act of 
Parliament. It consists of four Commissioners, 
of whom three serve in a part-time capacity. 
The selected appointee will be the executive 
head of the undertaking. 


The Commission operates a State-Wide sys- 
tem of power stations, transmission lines and 
distribution networks. It produces 99 per cent 
of the electricity used in Victoria and supplies 
direct, or through municipalities receiving bulk 
supply, about 750,900 consumers. The principal 
steam station is at Yallourn, and it uses raw 
brown coal won by open cut methods from 
extensive adjacent deposits operated by the 
Commission. Other steam stations use, in ad- 
dition to raw brown coal, black cecal, oil and 
brown coal briquettes manufactured by the 
Commission at its Yallourn briquette factory. 
There are hydro-electric stations at Kiewa, 
Eildon and Rubicon. The installed capacity of 
the generating system is nearly 1,000 mega- 
watts, and at the present rate of demand 
growth it will be necessary to at least double 
the generating capacity during the next ce- 
cade. 


An extensive construction programme, in- 
volving the expenditure of over £20 million 
per annum for many years, is now in hand, in- 
cluding the enlargement of the Kiewa Scheme, 
the new Eildon Power Station, extension of the 
Yallourn Power Station, and a major expansion 
of the briquetting industry, coupled with power 
plants based on a new open cut at Morwell. 
The existing assets of the Commission total 
over £200 million; its present revenue is about 
£29 million per annum. It employs over 18,000 
persons. 


Additional information regarding its activ- 
ities may be obtained on application to the 
undersigned, or to the Agent-General for Vic- 
toria, Victoria House, Melbourne Place, The 
Strand, London or the Australian Embassy, 
1700 Massachusetts Avenue, Washington, D.C. 
U.S.A. 


Applications, accompanied by copies of ref- 
erences, should be submitted in writing to the 
Minister of Electrical Undertakings, 22-32 
William Street, Melbourne, C.1., not later than 
15th June, 1956. 


G. O. Reid 


MINISTER OF 
ELECTRICAL UNDERTAKINGS 
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EMPLOYMENT OPPORTUNITIES 


A 


CAREER 
OPPORTUNITY 


DU PONT 


for an experienced 


POWER 
ENGINEER 


A unique career opportunity for a grad- 
uate mechanical engi is now available 
in the Engineering Service Division of 

our Engineering Department. The appli- 
cant must have 8 to 10 years of practical 
power experience, including operation and 
maintenance of industrial steam power 
plant facilities and equipment testing. 
Some experience in steam plant design and 
construction or in thermal insulation of 
process piping and equipment is desirable. 


The successful applicant will assist in 
specification of power equipment and in 
selection of new facilities, and will make 
economic evaluations and involved heat 
balances for complicated power systems. 


Duties will include determination of causes 
of equipment malfunctioning and develop- 
ment of recommendations for corrections, 


CLEVELAND INTERVIEWS 
Sun-Mon-Tues-Wed 
June 17-18-19-20 


To arrange an appointment 
with our technical 
representative, please call 
Mr. J. C. Costello, Jr. 
PRospect 1-6857 


Or you may send complete resume, 
including details of education 

and experience, to: 

Mr. J. C. Costello, Jr. 

Engineering Department 


QU PONT 


Better Things for Better Living 
++. through Chemistry 


E. 1. du Pont de Nemours & Co., 
Ineorporated 
Wilmington 98, Delaware 
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UNDISPLAYED RATE: 


$1.65 a a, plete 3 lines. To figure advance payment count 5 aver- 


age words as a line 
PROPOSALS $1.65 a line an insertion. 


BOX NUMBERS count as one line additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made in advance for four consecutive 


columns—30 inches—to 


insertions of undisplayed ads (not including proposals). Displayed Style. 
Send NEW ADVERTISEMENTS and Inquiries to Classified Advertising Div. of Power, 330 W. 42nd St., N. Y. 36, N. Y. for July issue closing June 5th. 


DISPLAYED RATE: 


the advertising rate is $17.90 inch for all advertising appeari other 
than a basis. Contract sates quoted on reques 


AN ADVERTISING — is measured % inch oom on one column, 3 
page. 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 


TRANSFORMERS 60 CYCLE 
Voltages 


2 
z 
< 
> 


H 
1 
HT 3 
OISC 1 
8 1 
H 1 /22 
H KD 1 15800 /12420/4600- 


pre try 20/240 


440 10/22 
7800/15600- 440/220 
SYNCHRONOUS MOTORS 
Type Volts 
ATI 4150 
Mill 2300/4150 
HR 440 


H 
Pyranol 


45 
720 TEFC 2300 
600 ATI 220/440/2400 
600 ATI 240 
720/360 Syn. 
900 
1800 Ts 
360 
oes Ts 
Ts 


Q 
1 
1 
1 
1 
1 
3 
1 
1 
1 


Rebuilt 
HEMPHILL Guaranteed EQUIPMENT 


SQUIRREL CAGE 60 CYCLE 
HP Make Type Speed Volts 
G.E. KT-562 690 
West. cs 1200 440 
L Allis RX, TEFC 1800 220/440 
Ideal, 505 AT 1200 220/440 
MOTOR GENERATOR SETS 
oc Ac 
2300/4150 syn 
2300/4150 syn 
2300/4150 syn 
2300/4150 SR 


c 


4 
220/440 sc 


390. 

oe 4150 Syn 

390/440 
DC, 230 VOLT MOTORS 


© 


SK 
1650/1800 CDM85 


FOR POWER 


HEMPHILL 


HE 54th STREET, NORTH BERGEN, N. J 
PHONE NEW YORK LONGACRE 5 3227 
PHONE NEW JERSEY UNION 3 26¢ 


GET 2nd ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 
first set today. Keep working. Save year. 


Prepare for 


REFRIGERATION LICENSE 
me y than 300 multiple choice questions from 
t exams. g-d sketches. 96 pages 814" x 


1". Send $3 to 
Ww. D. TURNER 
44 West 63rd St., New York 23, New York 


WANTED 


Steam Engine Generator Sets « Turbines « Con- 
densers * Generators « Boilers or Complete 
Power plants. 

PAUL OBERMAN 
1910 Delmar St. Louis, Mo. 


SPECIALS 


1—5000 KVA TURBO GENERA- 
TOR, Condensing, 400 PSI. 


1—200 KW MG SET, 250 Volts 
DC, 2300/3/60. 


1—2200 CFM, LR. COMPRES- 
SOR Type XPV, 110 PSI 


1—1000 CFM, LR. COMPRES- 
SOR 173 HP Sync. drive. 


BOILERS 
2—300 HP KEWANEE, 125 PSI. 


2—150 HP UNION WATER 
TUBE, 160 PSI. 


1—250 HP B&W. 150 PSI. 
2—4' x 135’ STEEL STACKS. 
1—70,000 LB. HEINE, 400 PSI. 


HEAT & POWER CO., INC. 


60 E. 42nd St., New York 17, N. Y. 
Murray Hill 7-5280 


(Machinery & Equipment Merchants) 


BOILER FEED PUMPS 
STEAM TURBINE DRIVEN 
Stage Mfg. 
Worth. (2) 
Worth. 
Ingersoll R. (2) 
Weinman (2) 
De 
Worth. (2) 
MOTOR DRIVEN 


U RWRITERS FIRE PUMP 
Stage Mfg. 
231 { Fairbanks 
(motor driven) 
Allis Chal. (2) 
(gas. driven) 
MOTOR SAND PUMPS 


American 10” 
Allen- off 14” 


NASH HYTOR sige 


(4) ize #2, 850 R.P. 10% pressure, 240 
C.F. when used as a 
ess. hot water 

mfg ity tron Works. 


onl wep ef pumps carried in 
have. other ‘pom imps, compres- 

Don’t us what we 
and tell us what you want 


PHILADELPHIA TRANSFORMER CO. 
Box 566 Dalton, Pa. 


BARGAINS 
20 ton Whitting travelling crane—220/3/60—48 ft. 
span—250 foot tracks—3 direction push button 
control from floor—Good condition 
4 Vertical Bellis & Morcom Steam Gener - 
sets—2300/3 /60—500 KW— 200 


WANTED 
300 H.P. 440/3/60/720 RPM squirrel cage motor 
with compensator. 
SOUL CLINIC, INC., Calgary Alberta, Canada 


FOR SALE 


Complete Power Plant Equipment 


Wilcox Boiler. Type FV. 2-drum. 

be, furnace boiler. | 
33000 “he. With steam atomized oi 
burner. Built at “Complete with all auxiliary 
equipment. 


5—Complete Hagan combustion contro! systems with 
Bailey Flow Meters. 


i—Permutit hot process, lime soda water softening 
system. Type BCD, 15,000 gals. per hr. 


2—Boiler Feed Pumps. Buffalo Pump, two stage. 
Complete with drives and pressure regulator. 


i—Motor oonee Set. Burke Electric. 25 KW, 
D.C. 50 hp. Synchronous Drive, 


2—Return pumps. Worthington Simplex. 

Rand, steam air 

Excellent condition. Avaliable immediately. 


(—Chi Pneumatic Air Compressor #5857. Size 
10 : 0 NSB, with Westinghouse 40 hp. motor. 


For further details, write Purchasing Dept. 


PORTER-CABLE MACHINE CO. 
Syracuse 8, New York 
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BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
750 
: 150 
: 400 Pitts. 
333 West. 
300 
200 GE. 
50 
25 1 
25 
200 
: 150 600 125 220/440 
100 Wh. 1200 250 lect Mach. 
U HP 550V Syn. 
7 1200 60 
1400 7% GE. 1800 250 
1000 60 
500 60 
300 30 
300 20 
200 Wha 30 
200/100 Wh 
150 Whs 
150 G.E 
150 Alli lu HP Make Speed Type 
SLIP RING MOTORS 35 GE. 860 RC 
G.E. 1200 M 2400/4150 
400 Whse. 450 cw 440 
150 Whse. 900 cw 2300 - mers 
‘ 250 Whse. 600 cw 44¢ 
400 Whse. 514 cw 220/440 
150 A.C. 1800 AY RW 2300 
100 GE. 1800 IM 220 
P 15 GE. 600 IM 440 
200 Whee. 514 cw 440 
GPM 
450 
500 
200 
200 
2 190 
750 
; 740 2250 5 Worth. 
675 1100 5 LeCourtenay 
500 1050 5 Worth. (3) 
GPM 
|| | | 
272 


SEARCHLIGHT SECTION 


SPECIAL: A 10,000-KW. © 80% P.F., Or 12,500-KVA., Complete 


GENERAL FOR 4007 


ELECTRIC ‘WITH CHANGES): 
TURBINE-GENERATOR WAS OPERATED AT 
SET: GOOD 


250%, 600° F. 


12,500-KVA., General Electric Turbine-Generator is a Special Offering. Is complete with all accessories, including 
a 15,000 sq. ft., C. H. Wheeler, 15,000 sq. ft. 2-pass Surface Condenser, with all auxiliaries, a complete Switch- 
board and an 85-KW., Direct Connected Exciter. Generator voltage is 3/60/13,800-Volts. Machine is our own 


Property. Can make Immediate Delivery. Drawings and any further information desired will be furnished on request. 


WE INVITE CORRESPONDENCE 


Send Us Your 


grin CHARLES WEAVER 


TELEPHONE 
thing Wanted 19701 James Couzens Highway BROADWAY 
in POWER EQPT. Detroit 35, Michigan 3-1901 


~TRANSFORMERS_ BOILER 


BOUGHT AND SOLD NEW CONDITION 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 


inquiries. Attractively Priced 
Custom-built transformers and coils manufactured to your specifications. Used less than one year!! Riley type RO 
Expert Repair Service—all makes and sizes of transformers rewound, repaired and boiler 270 Ib. design equipped with Pea- 
redesigned. Ask for our price schedule. body oil burners, Diamond Soot Blowers 
THE ELECTRIC SERVICE CO., INC. and Copes Feed Woter Regulator. Als in 
5318 Hetzel St. Cincinnati 27, Ohio draft fan driven by a 20 HP, 600 RPM 
40 Years’ Dependable Service motor and a 30’ x 4’3” stack and a clar- 
age No. 2% forced draft fan driven by 

Ibs./hr. Also included, but optional: —Fue 
SUB STA’ ON ELECTRIC MACHINERY Oil Handling and storage system con- 
. Adjustable Speed Magnetic Drives sisting of three large tanks, ay ne 
Complete With Regutron piping, gate valves, pumps, ters, 

POWER EQUIPMENT Magnetic Amplifier ! motors, etc. Blueprints available. 

We are now dismantling three large steam 
choke coils. 133 HP at 900 RPM 281 HP at 720 RPM fer good used equipment, such as Turbo 

2 GE oil cireult breakers. Type F. Form K026, 102 HP at 720 RPM 217 HP at 600 RPM Generator units —< 
74 WP at 600 RPM transformers—air compresso 
17 GE Disconnect switches, single pole, single Ideal for Conatioe Pumps and Fan Drives. Steinbrenner electric railway type crane— 
throw, truss blade, 150 amp., 70,000 volt. Can be f with sync motors and and other incidental equipment. 
18 GE Disconnect switches, single pole, single speed increasers or r reducers. 
throw, 300 amp., 15,000 volt. Motor Generator Set Headquarters All Material Subject Prior Sale 
It. 
Type By mtd. by Industrial Rallvey’ and Ene. STATE METALS & 
1 Underground Oi! Tank, 1250 gal. capacity. 


1 Testing Jet. 
1 68,000 volt Line Panel Board, 


ACORN IRON & SUPPLY CO. 


WRITE, WIRE or PHONE CAnal 6-6976 


LAND 


148 GRAND STREET 


STEEL CO., INC. 


903 Fidelity Building 
Cleveland 14, Ohio 


Delaware Ave. & Poplar St. NEW YORK 13, N.Y. Phone 
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ad, 
x 4 


SLIP RING 
MOTORS SLIP RING SQUIRREL CAGE D.C. MOTORS 
3 Phase, 60 220 or 440 Volts MOTORS HP Make 
rane e 
2000 *G.E. 600 HP Make Type Speed HP Make 200 Gr. Wh. CM 500 
1250 *Ai.-Ch. ANY 1800 Wate. 1250 Ch. “3800 175 ELC 750 
50 G.E. HICTENV 
500 KT-424 50/120 G.E. MCF 250/1 
350 Wests, MTC-5044 960 250 Wets. "CS TEFG 1000 30/40 G.E.  CD-115 500/1500 
200 G.E. 1K-15B 900 P 250 _G.E. KT 1800 2 6G E RC-32 800 
iM 600 UNCH PRESS 250 *L.-Allis OEX-148 720 25 Wests. _SK-133 575 
iso Ge. 800 MOTORS $00 20° Stare 1750 
130 *Wagner RS.13) NEW—3/60/220-440 Volt 000 
250 West, CS-14 514 
‘ests. cw 450 gh Torque—Hi-Slip 250 *Cr. Wh. SC-63 900 M.G. SETS 
125 IM-15A HP Make Type Speed 200 °G.E. FT-549Y 3600 KW Make A.C. D.C. 
ance 00 *Westg. CS 600 500 Wests. 275 
-E. MT-347 1200 30 =L-Allis OK-445 1080 00 GE. K-6352 514 300 «Westg. 2300/440 250 
iM (200 25 Reliance AA-C-504 1100 50 «(«G.E 1E-13A 1800 400 «A.C. 2306 120/240 
75 AL Ch ARY-223C 1200 15 Imperial F-444 1090 te 1E-13B 1200 200 230 250/275 
*ai. Ch, AN-30F 1200 200 Wests. 2300/4000 
rie anv TURBINE GENERATORS 50 $C-587 1200 200 Ridgeway 2301 380 
50 CS-7728 1200 170 G.E. 
7 iM 600 3750-2500-1563 KVA 50 *Weet 125 
60 CW-762C 900 W & Electric 50 1200 H 2306 125/250 
50 *Al. ARY-220-BS 1800 400 Ib. PSIG - 750 FTT, 3 Phase, 30 } 
50 Westg. CW 1800 60 Cycle, 220 Volt. All with 2 pass 23 West 8-771 Scot | 125/250 
50 *Al. Ch. ARY 1200 surface condensers, exeiter and con- 25 *Al 1800 100 378 
50 Westy. CW-636A 1200 trol. Prints and detail available. 25 ALL CR  AR-22608 {600 
50 Westg. CW-658A 900 3750 KVA Westg. new in 1948 25 *Rellance cA 
50 «G.E. MT-336 900 00 Westg. CS607STEFC 3600 440 


CHICAGO Co. 
5000 KVA POWER PLANT | | 


5000 KVA Westinghouse Condensing Turbine, 400 PSI, 3600 RPM 2500 KW G.E. Non-C. 3/60/2400/4160 V 
sq. ft. surface Condenser, 3600 RPM 185 PSIG 30¢ BP 

eine Water Tube Boiler 400 PSI, complete with water 1500 K . 
walls, superheater, pulverizers and all accessories,—on foundations. 


WILL SELL INDIVIDUAL UNITS 
COMPLETE “PLANT 3600 RPM 225 PSIG 20% extr. 


Full line power equipment. 


HEAT & POWER CO., INC. BREW, WOLTMAN & CO., INC. 


60 EAST 42nd STREET MURRAY HILL 7-5280 NEW YORK 17, N. Y. 50 Church St., New York 7, N. Y. 


1—2500-KVA., WEST., 400, 750° FTT., FOR SALE 
28" VACUUM, GENERATOR, 3/60/2300-V. 18 NEW TURBINES 


4 horizontal, 14 vertical, Westinghouse 


Complete in every respect 
1—1875-KVA., G.E., 440+, 750°FTT, 28" 300 to 
VACUUM, 3/60/2300-V. Wil all turbines seperately if desired, Price 
Excellent Condition and Complete Also—-1—250 KW GE turbo generator unit, 3 
Both Priced Right. phase, 60 cycle, 440 volt. Used one year. 
G. M. DeROSE 


CHARLES WEAVER — 2457 WOODWARD AVE. 


19701 James Couzens Highway Detroit 35, Michigan 


2—78”x20’ HRT Boilers—150# Pressure 
30-35-40 HP Self-contained Boilers—Hi-Press. 

ae 2—80 HP Erie HRT Boilers—100@ Pressure 
500 HP 250% Boiler w/oil & gas burner 


200’ or more of 42” Belt Conveying Beuie. 


NEW 1949 LITTLE USED | 


3000 KW Turbo generator, Allis Chalmers 3600 RPM 3/60/2300/ H. & P., 6719 Etzel, St. Louis 14, Mo. 
4600 Volts 400+ 600° FIT cond. 28” Vac. = 
50000 Ibs/hr Boiler, Union Iron Works, 450 psi incl. stokers with GASOLINE GENERATOR SET 
HUGO NEU CORPORATION HALL & COMPANY 


31 Nassau St. Tel: REctor 2-1334 New York 5, N. Y. t1S—7th Street Hoboken, N. J. 
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SEARCHLIGHT SECTION 
- GUARANTEED REBUILT POWER EQUIPMENT 
3000 MODERN POWER PLAN 


FOR SALE 


A.C. & D.C. DIESEL 
GENERATOR SETS 


A.C. SETS 


(3) 200 KW G.M. model 8-268A—8 cy!.—air 
starting—642 x 7—heat exch cooled— 
driving Westinghouse generator—200 KW 440/ 
3/60—12U0 KrM—wiin airect connected ex- 
citer ana compicte with puuwe: tor gen- 
erator, engine starting air compressor and 
starting air tanks. keconditioned by U.S. 
in excellent condition. Price on 


KW—Fairbanks-Morse engine model 
6A4%4—4)2 x 6—40 HP at 1200 KPM—elec- 
tric startin, cooled—typical serial 
#832034. GENERATOR: G.E. 25 K / 
60—1200 RPM—60% 6 KV 
120 yolt DC excitation—direct connected. 
These units are complete with panel board 
and distribution. Price tor both, with deada- 
front electric panel and distribution—$4375.00 
Will sell singly at $2350.00 ea., with genera- 
tor panel, Units recently removed trom Navy 
ship and in ne running condition. 

20 KW—25 K.V.A. Buda generator set—Model 
Buda 3 cyl.—radiator cooled—electric 
starting. GENERATOR 20 KW—220 volts—3 
phase—60 cycle—with direct ex- 
citer. Good used condition. $1650. 

125 K.V.A.—100 KW. 
and pod belt assembly. All set 

pre-fab sub-base. Engine model 
HP—1200 RPM—#822541— 
engine Fairbanks-Morse. start- 
i kato R: F.M. 100 KW—480/3/60— 
120 Frome J.F. 20D—drip-proof con- 
struction—120 volt DC excitation. RECENTLY 
FROM NAVY SHIP—good condition 


boy NEW AND TEST RUN ONLY—BUILT 1953 
W—120/208—3 phase 60 cycle 1800 RPM 
ball-bearing E.M. generators with volt- 
age regulator. Excitation 0.75 KW—62.5 volts 
amps. ENGINE: Sheppard Model 6D— 
x 5—3 cyl.—radiator cooled—212.8 cu. 
displacement—self-contained fuel tank— 
a 1-Beam base—12 volt heavy duty starter. 
loss o per t. GAIN 
$2098.00 EACH! 


D.C. SETS 


anger coo vo —167 am 
Delco model 1-3609. 

0 KW—120 volt DC—She ep ard model 12— 
cyl.—4 x 6—50 HP at 1 RPM—continu- 
ous full cooled—built to 
ABS & AIEE #45—class insulation—elec- 
tric starting GENERATOR: 30 KW—120 volts 

amps—shunt wound—40° rise. 

10 KW. racetes diesel driven generator set— 
TEST RUN ONLY—120 volts—83.3 amps— 
shunt wound Delco generator model !-3678. 
ENGINE: Superior G.A.B. 2—4%4 x 534—16 
HP at 1200 RPM—heat cooled. 
EQUAL TO NEW. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
Baltimore 2, Md.—Lexington 9-1900 


PRICE $ 


DC TURBO UNIT 


1500 KW_ GENERAL ELECTRIC 
DOC TURBO UNIT, 250 Volts, Type MPC, 3600 
Bre Turbine with Reduction Gear, 150 Pst 
team. 

Complete with Surface Condenser & Switchboard. 
Low Price. 


TIPPINS MACHINERY COMPANY 
1001 Washington Blvd. Pittsburgh 6, Pa. 


Allis Ch. 
220/440 
Gen. Elec. Sa. Cage 0 


Cr. Wh. Sa. Cage 220/44 
2200/4 
. Sa. Cage 220/449 
h. 220 
Synch. 220/440 
Allis Ch. (2) Slipring 220/440 


a 2200 
220/440 


UP TO 1000 H.P.~ AC & DC. 
SEND FOR THE LATEST WAGNER | 


1 brs. “iso 
ATI 240/480 
480 
240/480 
/480 
40/480 1200 
50 YEARS 
OF RELIABLE 
ANNIVERSARY INDUSTRY 
A. C. MOTORS — 60 CYCLE 
Mfr. Type some 
8a. 
iq. Cage 4000 1200 
Ch. yneh. 480 400 
Sq. Cage 514 
ich. 440 450 
. Cage 2200 1800 
Slipring 2200 514 
Sq. Cage 440 900 
ch. 440 1200 
Slipring 220/440 81200 
Sq. Cage 2200/440 
ec. Sq. Ca 440 
. Siipring 220/448 
‘enw Synch. 290/440 
220/440 
Slipring 440 


THOUSANDS OF MACHINES IN STOCK 


| BUY CERTIFIED REBUILT 
= moroRS AND GENERATORS 


Save time _and_money. 


SEARCHLIGHT SECTION 


th full quaron ee 


D. C. MOTORS 


Mfr. Volts Speed 
Reliance 650 
. Wh. 151-H Ey 500 
SK-164 230 ‘850 
lance 651T 550 1000/1600 
WE 651-T 230 5975/1150 
cr. 53H 230 850 
Morse b.b. DH-149 115 1600 
Allis ca. 230 1150 
Gen. Elee. RF-14 230 250/1000 
400/1600 
MOTOR-GENERATOR SETS 
input V v. 
300 Gen’ Elec. 2200/440 AC 
200 El. | Machy.* 2200/440 AG 350 De 
220/440 AC 55 
200 Gen /440 A 125 DC 
200 220/440 AC 20r 
Gen. Elec. 220/440 AC 250DC 
128 Gen, 2300/4000 AC 250 DC 
100 G. 2200/440 AC 
75 Cr. Wh. b.b. 220/440 AC 
Whse, 2200/440 AC De 
220/440 AC 125 
220/440 AC 250 De 
220/440 AC 250 DC 
AC 125 DC 
C. GENERATORS 
v 
ba 
250 ©1150 
70 1200 
125 1200 
125 1000 
1500 
00 


12 


MO nroe 6-7409 
1435 W. RANDOLPH ST. 
CHICAGO 7, ILL. 


Arthur 


UNUSED DIESEL PLANT 


875 KVA Diesel Generator set. 1000 HP Chicago- 
Pneumatic—type 860 CP, 8 cyl. 16x20, 327 RPM. 
COMPLETE — IMMEDIATE DELIVERY. BAR- 
GAIN. 


ALJON ELEC. DIESEL CO. 
904 Pacific St., Bkiyn 38, N.Y. 


New "Searchlight" 
Advertisements 


received by June llth will appear in 
the July issue subject to limitation of 
space available. Address copy to the 


POWER 
330 W. 42nd St., New York 36, N. Y. 


DIESEL GENERATOR SETS 


1—720 HP Fairbanks Morse Model 33, 5 
cyl. 257 RPM, 580 KVA F-M 3/60/ 
2400 V generator. 

1—560 HP Fairbanks Morse Model 33, 4 
cyl. 257 RPM, 470 KVA F-M 3/60/ 
2400 V generator. 

1—750 HP Superior 8 cyl. 400 RPM, 500 
KW Elec. Mchy. 3/60/2400 V gener- 
ator and auxiliaries. 

1—400 HP Superior 4 cyl. 400 RPM Model 
VDSE, 250 KW, 3/60/2400 V. 


MISSISSIPPI] VALLEY EQUIPMENT CO. 
507 Locust St. @ St. Louis 1, Mo. 


NEW 25 CYCLE — MOTORS 
AT LONG DISCOUNTS 


Qu. HP Make Phase Volts ne Frame RPM 
16 Was. 110/220 65x 425 
9 Wag. 110/220 BL 65x. 425 
10 Whse. 220/440 145 425 
8 Whse. 220/440 186 4 
3 Whse. 550 BB 186 425 
3 G.E. 220 17 4 
3 1 LA.splash 550 BB 224 450 
5 1 Whee. 220/440 Sl. FX224 450 
7 2 LA.splash 550 BB FX225 450 
5 3 L.A.splash 550 BB FX254 450 
1 5 LA.splash 550 BB FX284 1450 
3 10 LA. XP 220/440 JEX364 1450 
1 15 C.K. used 220/440 365 450 
1 25 Rel. XP 220/440 405 450 
1% KVA, Line Material, Dry tpe, 120 


40/480 
it primary to 120/240 volt secondary with teps, 
Me phase. 60 cycle 
KVA, General Electric, OISC, 2300 volt 
, 460/230/115 volt secondary, 1 phase, 
cle 


0 KVA, Westinghouse, OISC, 2300 volt pri- 
mary, 460/230 volt secondary, 1 phase, to cycle. 


BENSON-WILIMZIG, INC. 
1704 N. Sth St., St. Louis 6, Mo. 
Phone GArfield 1-4290 


FOR SALE 
TAYLOR STOKER 
PARTS UNUSED 
Write for List 
J. E. WINANS, INC, 
305 E. Allen St., Philadelphia 25, Pa. 


SPOT WELDING CONTROL 


Complete with 150 KVA Transf. 550/440- 
12.22/6.05 Volts CR-7503 Thyratron Control— 
Timer—Relays—switches—etc. 
J. L. HEMPHILL & CO. 
1603 54th St., No. Bergen, N. J. 


POWER 
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vite 
A. C. GENERATORS — 60 CYC 12 
KV 
100) 
48 
i " | 
of i 
1 
er 150 G.E. Slipring 720 
125 Whse. TEFC Sq Cage 2200/440 720 
125 Gen. Elec. Siipring 440 ovo 
125 G.E. Slipring 220/440 720 Th 
125 G.E. TEFC Sq. Cage 220/440 3800 OD 
4100 Ideal re | 1988 
CHECK WITH WAGNER FIRST 
3+ 
4 
| 275 


SEARCHLIGHT SECTION 


BELYEA RE-NU-BILT 
LARGE ELEC. POWER EQUIPMENT 
SELECTED STOCK ITEMS 


RE-NU-BILT—GUARANTEED—RE-NU-BILT 
COMBINATION MILL DRIVES — 15/2500 HP 
D.C. MOTORS WITH M.G. SETS & CONTROLS 


Qu. MAKE TYPE VOLTs R.P.M. 

1—2200 HP G.E. MCF-12 600 400/500 
22001KW G.E. yn. 2300/4600 514 

1—1250 HP G.E. MCF 600 600/750 
1000 KW G.E. = Syn. 2300/4600 720 

1—1000 HP G.E. MCF-8 600 350/700 
1000 KW G.K. Syn. 2300/4160 20 

1— 200 HP G.E. CD-1650Z 250 
200 KW Whse. Syn. 440 


ALSO MANY OTHER COMBINATIONS 


A. C. MOTORS—3 Ph. 60 Cy. 
SLIP RING 
Qu. H.P. Make Type Volts Speed 
1 1500 G.E. MT 6600 257 
1 1500 G.E. MT 6900 1187 
1 1100 G.E. 300 720 
1 1000 A.C, Mill 2300 240 
1 800 G.E. 2300 293 
1 750 MT-573 2200 1190 
1 700 Al. Ch. DP. 00 500 
1 500 Whs: cw 55 350 
1 400 Wi CW-960A 40 1176 
1 400 Whse, Cc 514 
1 400 Whse, CW-1218 2200 35 
1 350 G.E. IM-17A 440/2200 720 
1 250 MT-424¥ 000 ST 
1 250 A.C. 550 600 
1 200 G.E IM 2200 0 
1 150 CW30E17 2300 435 
2 125 A.C. AD 440 
SQUIRREL CAGE 
1 800 G.E. KT-573 2200 1180 
2 650 G.E. FT-559BY 440 3570 
2 450 Whse. CS-1420 2300/4150 354 
1 400 G.E. 1E-15B 2300 1165 
1 400 G.E, 1 2200 500 
1 200 G.E. IK-17 440 580 
3 200 G.E. KT-557 440 1800 
1 150 Whse. 44 580 
SYNCHRONOUS 
1 4350 c.W. 3501-SL 13800/6900 514 
2 1750 G.E. ATI 230 
1 1750 G.E. Ts 2300 900 
2 2 Whse. 2300 120 
1 1100 G.E. ATI 2300/4600 900 
1 735 G.E. ATI 2200/12000 600 
2 G.E. TS-7567 2200 
1 450 Whse. 2200 450 
1 400 G.E. Ts 2200 400 
M-G SETS—3 PH. 60 CY. 
oc AC 

Qu. K.W. Make RPM Volts Volts 

3000(3U) G.E. 514 600 
2 2000/2400 GE. 450 250/300 2300/4600 
1 2000 G.E. 500-25cg 660 
2 2 G.E. 514 600 4600/2300 
4 1750/2100 G.E. 514 250/300 4800/2400 
11 G.E. 720 600 6600/13200 
1 1 G.E. 514 250 2300/4600 
1 1250 Whse. 720 600 2300 
1 1000 G.E 900 260 6600 
1 750 Whse. 900 250 2300/4150 
1 750 G.E. 720 125/250 2300/4600 
1 500 Whse. 900 125/250 440 
1 150 Whse. 1200 600 2300 
1 150 Whse. 1200 275 2300 


WELDING M.G. SET 
Generator with 1750 Kva—.8 2300 ‘a 
motor complete with cneiter ¢ set le contro 


TRANSFORMERS 
Qu. KVA Make Vv 
3 -C.  OISC 3 33000x2400/4160 
500 Kuhl OISC 1 13800x6 
333 1 7200x2400x4160 
G.E. HSWR 1 2300/4000x230/460 
333 GE 


1 
3 250 Penn. OISC 1 345 


13200x2530x4350Y 
00x120/240 
3 200 Whse. OISC 1 13200x120/240 


FREQUENCY CHANGER SETS 
Qu. KW Make Freq. Voltages 
1 G.B. 60/50/60 6600/11000/6600 
2 bs 25/62.5 2300/2300 
1 1000 G.E. 25/58.3 4400/2300 
1 500 AL Ch. 25/60 11000/2300 


37 Years Dependable Service 


SLIP RING MOTORS 3-Ph., 60 Cy. 
P. Volts M 


ake 
2300 Whase. 900 

500 2200 G.E, 450 
450 440 Whse. 514 
400 4000/2300 Whse. 450 
400(2) 2300 G.E. 900 
300 2200/440 G.E. 720 
300 440 G.E. (hoist) 600 
300 440 Whse. 
250 2200/440 G.E. 1200 
250 440/220 Whse. 600 
250 550/440 G.E. 
225 4000/2300 G.E. (hoist) 600 

40/220 Whse. 4 
150(2) 440/220 G.E. 720 

200/440 G.E. 
138, 4 440 1200 
1 

SYNCHRONOUS wore 3-Ph 60 cy. 

H.P. R.P.M. 
400 1 720 
375 00 Whse. 
350 4 El. Machy. Syn 12 
3 2300/400 G.E, Ts 720 
300 2200/440 G.E. 1200 
250 2200/440 G.E TS 20 
250 440/220 Whse. H 7 
250 440/220 att 600 
125 440/220 

SQUIRREL MOTORS 
H.P. olts Type Speed 
600 2200 an 3600 
500 2200/4000 jot 8c 1800 
400 2300/4000 Whase. cs 20 
409 2300/4000 G.E. K 1800 
350 40 G.E. KT 1200 
300 2300/4000 L. Allis Fs 1800 
250 00 se. cs 300 
250 00 G.E K 900 
225.2) 2290/440 G.EB. KT 1200 

40/220 G.E. KT 1800 
200 2200/440 G.E. JK. 00 
200 2200 G.E. KT 1800 
150 2200 Al. Chal. AR 1800 
150 220 Whse. cs 1200 
150 440/220 G.E. KT 20 
150 2200/440 KT 600 


A. C. GENERATORS 
1—320 kva, 660 rpm 2300/440/220 G.B. 
1—300 kva, 900 rpm, 2200 V., Whs 
1—225 kva 60 rpm, 220/440 V. GE 
1—200 kva, 720 rpm GE. 
1—187 kva, 1200 rpm, 2200/44 

CIRCUIT BREAKERS 
2—2000 amp. GG E., 3 pole, 600 V. 
2—1600 amp. ITE, 3 pole, 600 V. 
a. 155-28, 600 amp., 15,000 V. G.E. 
1—400 Amp., Condit, 3P. 25 KV outdoor 
1—400 Amp., R. Smith, 8P, 7.5 KV outdoor 


H.P. Volts Make Type 
225 0 Whse. + 2870 
150 230 El. Dyn. Tie 600 
150 230 Whse. SK 1750 
utput V., 
KW Make AC Type oc 
250 Whse. Syn, 250 
24 G.K, 4000/2300 Syn, 350 
175 220/440 Syn. 230 
150 Whse. 0/220 Ca. 275 
125 G.E. 4000/440 Syn. 
125 G.E 440/220 Syn. 250/125 
100 Al. Ch. 0/440 Sa. > 240/120 
65 2200/440 Sq. C 


TRANSFORMERS 60 Cy. 
1—1000 kva, Whse., 13,800—2300 V., 3 ph., New 
1—600 kva, Standard, 13,800—2300 V., 3 ph. 
3—333 kva, G.E., 23000/11500—2300 V. 
3—333 kva, Mol. 13,800—2300 V. 


5 V. 
a, Al. Vv. 
only partial listing 


STEPHEN HALL « co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


FOR SALE 


i—1000 amp G.E. Are Welder—transformer type 
—with push button contro! for variation—from 

Single or 550 vol ex- 
cellent rice F.0.B. Syracuse, 9500.06 


7—New G.E. Copper Oxide Rectifiers—model No. 

BRC 3 phase—60 je—208 volts— 

6.7 utput es volts—! amps. Price 

0. racuse, 2. each 
$00.00 tor the ‘entire lot of seven 


i—300 HP Louis Allis wound rotor induction motor 
—1800 RPM—3/60/440 V—Sleeve bearing—new. 
With this motor pe. complete set of Cutler Ham- 
mer Controls as 
2 — ks—speed regulating grids—in 2 separate 
cu 
i—bulletin sone reversing type primary contac- 
tor in cubicle 
—Drum Controller 
—G.E. speed reducer—ratio to 


1—500 RP Louis Allis wound rotor induction motor 
1200 RPM—3/60/440 V—sleeve bearing—one 
bank of speed regulating contac- 
tor and drum controller. This motor is rebuilt 
and the guarantee is the same as for a new 


motor, one 
Price F.0.B. Syraucse, N. Y $5,500.00 


THE SQUARE ELECTRIC CO. 
320 N. Clinton St., Syracuse 1, N.Y. 
Telephone 3-7211 — Power 


MODERN EQUIPMENT 
SPECIAL—10,000 K.W., 13,800 V. CONDENS- 
ING TURBINE. Can AB. boilers for same. 


non condensing. 150 back pressure. 2300 

60 cy. others to 15,000 K.W. with 
oilers. 


1—4000 K.W. 400# omnes 125# auto- 
matic extraction. Complete with Boilers. 


prong Boilers and other power units avail- 
nd us your inquiries. 


HOWE BROTHERS 


342 Madison Ave., New York 17, N. Y. 
Tel: MUrrayhill 2-8562 


BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 h.p. 
Nation’s largest inventory. New & Used. 


WABASH POWER EQUIPMENT 
31 E. CONGRESS, CHICAGO 5, HA 7-4855 


STOKERS FOR SALE 


3 used Westinghouse 101-J x 9’ 114” single 
retort, moving grate, side dump stokers with 
steam engine drive. 


F. S. 1789 POWER 
330 West 42nd St., New York 36, N. Y. 


TURBO GENERATORS 


Qu. KW Make Dese. 


1 4000 G.E. Condensing 425 — 750 F.T.T. 
Surface Condenser 3/60/2300/ 
4000 V Direct con exciter. 


1 1500 Whee. Auto extraction 190 Ibs. — 


660° 60 Ib. extraction 
3/60/240 V. Div, conn. Ex 
1 1000 Moore Auto- 175/200# 


Condenser—3/60/230' 
‘on-condensing 175/200 Ibs. 
Le. 5/20 lbs. G.B.P., 430/ 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 


SELL ANY PART 
{COMPLETE POWER PLANT 


2 B&W 500 H.P. Boilers new 1950 

2 B&W 530 H.P. sec. header with Hoff- 
man spreader stokers, one 500 with chain 
grate, generators, turbines, Engines, weight 
Larry, Motors up to 500 H.P., all size pipe 
and Valves. 


GOLDSMITH STEEL & SUPPLY 
1225 S. West St., Indianapolis, Ind. 


IF THERE IS 
Anything you want... 


that other readers of this paper can 
supply 


OR-- 
Something you 
don't want 


that other readers can use, adver- 
tise it in the 


Searchlight Section 
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ee 3—333 kva, G.E., 2400—480 V. 
2—300 kva, G.E., 4150—240 V., 3 ph., Pyr. 
3—200 kva, Mol., 13,800—2300 V. 
3—200 
3—100 ky 
= 
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SEARCHLIGHT SECTION 


EQUIPMENT 


f, 2—1250 KVA GENERAL MOTORS 
DIESEL ELECTRIC UNITS GM16-567 
| 1600 HP @ 800RPM WITH WESTING- 
HOUSE 1250 KVA 1000 KW 2400/ 
4160/4800 VOLTS 3 PHASE 60 CYCLE 

720 RPM GENERATORS 


LARGEST NEW and UNUSED 
WESTINGHOUSE C-225 


STOCK OF STEAM TURBINES STEAM 
DIESEL PRESSURE 590: TEMPERA- 

ELECTRIC TURE 487°F WITH REDUC- 
POWER TION GEARS 4410 TO 1200 
IN THE | RPM QUANTITY-11. 


SOUTHWEST Write « Wire « Call: 


BRAZOS ENGINEERING CO., INC. 


Electrical and Industrial Supplies e Marine and Oilfield 
P.O. BOX 9114, HOUSTON, TEXAS ° TELEPHONE WA 6-7475 


ELECTRICAL EQUIPMENT 3 NEW VERTICAL 
i600 KW Allis-Chalmers six tank mercury CIRCULATING PUMPS 
arc rectifier—D.C. output 3125 amps at 
240 volts with 13,200 volt 3 phase 60 cycle 5 STEAM TURBINE DRIVEN 


outdoor transformer, including all 
pumps, exchangers, accessories and spare Manufactured by W 
parts. farren Steam Pump Co. 
3—333 KVA Eisler oil-filled single phase 26,500 GPM at 13.5 Ibs. and 840 RPM. Test 
13,200/600 volt transformers. 50 lbs.—submergence 72” water— 
1—600 volt 3 phase General Electric Loa -R. beak 14 100 psi 1.R. suction lift 8” Hg. Westinghouse turbine— 
Center with 2 - 600 amp. and 1 - 225 amp. "R. 464 CFM 100 psi 1.R. ES steam pressure 575 Ibs. G.—Superheat O F— 
circuit breakers. “R. | 552 CEM 100 psi exhaust pressure 15 Ib. G—HP 300—RPM 


XRB 
Can be inspected in Philadelphia. jer | 676 CFM 125 pol 4150—Type 20-V-R-G-B—steam chest pressure 
COMMERCIAL INDUSTRIES CORP. j es 877 crm 125 pst LR. 900 Ibs.—serial No. Pump 23706-23708-23707 


199 Godwin Ave., Paterson, N.J. —Turbines 5A1034-51-50-44. 
1055 CFM 110 ps! I.R. 


283 CFM 35 psi I.R. 
320 CFM 125 ol LR. ES Maximum pressure 20 Ibs.—220,000 ibs. per 


PORTABLE 60-600 CFM 
on hour—1800 gallons storage volume. 


14" CHAPMAN 
THE BOSTON METALS CO. 
GATE VALVES 47 313 E BALTIMORE STREET 


BALTIMORE 2, MD. Curtis 7-5050 


ARmory 4-5515 ES3 XRE 
J | 273 CEM 15 pst Wor. 2212 CEM 100 pal COCHRANE DEAERATOR 


Five available, hydraulic brass cylinder Telephone UNion 5-4848 
operators, 125 psi steam or 200 psi water 


pressure. Two valves as new. Eccentric 
flanged reducers 18” x 14” with ar FOR SALE POWER EQUIPMENT 
valves. 4 Fairbanks-Morse Diesel Engines GEAR REDUCERS 
Model 32 E 14 - 2 Cylinder 150 H.P_ at 300 RPM. UP 
R.P.M. - Almost New ~- Price Cheap - 2 Avail- Link Belt Retest. 16.4 HP @ 1750 RPM, 


THE PLASTIC COATING CORP. able - Write for Full Specifications. Ratio 225%4 to 1. 
—W. A. Jones Planetary, 29 HP @ 1800 RPM, 


Globe T Ratio. 
HOLYOKE, MASS. 1815 h. 1—Link Bett Hertingbone, 43.5 HP @ 1750 RPM, 
Phone 


Rati 
WOodward 1-8277 GEARMOTORS 


8—15 HP, 3 Ph, 220/440 v, G.E. Parallel, 234 
DIESEL ENGINES — POWER MACHINERY 1-20 HP. 3 Ph, 220 v, King Motorized Parallel, 
100 KW to 1500 KW 200 

Diesel Generator Sets + Stationary * Portable * Mobile Motors and Generators 1-7, weVARIABLE SPEED DRIVES 


A. G. SCHOONMAKER COMPANY, INC. co. 


MAIN OFFICE: Box 516, Sausalito, Callf. BRANCH: 50 Church S?., N. Y. 7, N. Y. 
$ lite 1600 Digby 9 -4350 146 N. 3rd a on Phila. 6, Pa. 
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This index is a service te readers. 
When sa star appears after the name, the 


the advertisement does 


Alken-Marray Corp. s 
Allen-Sherman-Hoff Co. ............. 
Allis-Chalmers Mfg. Co. ...... 51-52, 59, 159 
Allpax Company, Inc. 198 
Aluminum Company of 265 
American Blower Corp. ..............-- 26-27 
American Engineering Co. ............. 197 
American Gilsonite Co. ...............-. 
American Pulverizer Co. ................ 49 
Ames Iron Works, Inc. ............ envied eee 
Anchor Packing Co. .............. | 
Arkansas Fuel Oil Co. ............. 
Armstrong Cork Company ............ wo 
Armstrong Machine Works .............. 143 


Atomics International, Div. of grein 
American Aviation, Inc. ....... 


Automatic Switch Co. ................... 177 


Babbitt Steam Specialty Co. ............ 216 
Babcock & Wilcox Co. ................ 6-7 
Babcock & Wilcox Co. 

Babcock & Wilcox Co. 

(Tubular Products Div.) ............. 199 


Belmont Packing & Rubber Co. ......... 176 
bd 
Black, Sivalls & Bryson, Inc. ........... * 
Blaw-Knox Company ................... bd 
Boiler Tube Co. of America ........ 
Bonney Forge & Tool Works ........... ad 
Bridgeport Brass Co. .................. 46 
Bros Boiler & Mfg. Co., Wm. ........... - 
Buell Engineering Co. .................. 202 
Buffalo Forge Co. ................. 36-37, 247 
Buffalo Pumps, Inc. ............ 
Byron Jackson Div., 

Canton Stoker Corp. ................... 264 
Catawissa Valve & Fittings Co. ........ * 
Celanese Corp. of 

(Chemical Div.) ... 
Champion Rivet Co. ................ 
Chapman Valve Mfg. Co. .............. 215 
Chase Brass & Copper Co. .............. 248 
Chesapeake & Ohio Railway ............ 
Chesterton Co., A. W. ..... ............ 214 
Chicago Pneumatic Tool Co. ........... bd 
Chicago-Wilcox Mfg. Co. ............... 208 


Claytom Mark & Co. 
Cleaver-Brooks Co. (Boiler Div.) ........ bd 
Cleveland Fuel Equipment Co. ......... * 
Cleveland Vibrator Co. ................. 222 
Cochrane Corporation .................. 227 
Combustion Control Div., 

Electronics Corp. of America ...... 150-151 
Combustion Engineering, Inc. .......... 24-25 
Condenser Service & Engrg. Co. ....... * 
Cooper-Bessemer Corp. ................ 
Copes-Vulcan Div., 

Coppus Engineering Corp. ............. 56 
Corning Glass Works ................. * 
Crane Company ...... ; 4, 187-188 
Cyclotherm 


National Us. Radiator Corp. ........ * 


Darling Valve & Mfg. Co. .............. 190 
Dearborn Chemical Co. .................. 261 
De Laval Separator Co. ................ bd 
De Laval Steam Turbine Co............. 2, 254 


Detroit Stoker Co. 


Edison Inc., Thomas A. ............ 
Edward Valves, Inc. .................. 45, 47 
Electric Machy. Mfg. Co. ....... 
Electric Storage Battery Co., 

Exide Industrial Div. ................ bd 
Elgin Softener Corp. ............ ideas 237 
Engineer Company 226 
Enos Coal Mining Co. ........ 
Erice Prodmete, Ime. 
Erie City Iron Works .................. * 
Ernst Water Column & Gage Co. ._.. 208, 269 
Pisher Govermer Co. 155 
Flexitallic Gasket Co. .................. bd 
Foster Engineering Co. ................ 200 
Foster Wheeler Corp. .............. 35, 40, 133 
Foxboro Company ............ 249 
Friez Instrument Div. 

Bendix Aviation Corp. .............. bd 
Garlock Packing Company ............. 206 
General Blower Co. ....... 
General Electric Co. 


General Precision Equip. Corp. ........ 
Goodrich Industrial Products Co., B. F. - 
Graver Water Conditioning Co. ........ bd 
Green Fire Brick Co., A. P. ............ 145 
Greene, Tweed & Co. 


Grinnell Company . 
Gruendler Crusher & Pulverizer Co. cena 
Gulf Oil Corp. .......... 
Gustin-Bacon Mfg. ox. s s bd 


Hagan Corporation ....................- 60 


Halstead & Mitchell ................... * 
Harbison-Walker Refractories Co. ...... 165 
Heyl & Pattersom, Ime. 


Hoffman Specialty Mfg. Corp. .......... 65 


I-T-E Circuit Breaker Co. 
(Switchgear Div.) 209 


Illinois Water Co. bd 
Ingersoll-Rand Co. ........... 63 


International Nickel Co., Inc. .......... 244 


Jerguson Gage & Valve Co. ........... 
Johns-Manville 
Jones & Laughlin Steel Corp. ...........  * 
Joy Mfg. Company 


Keasbey & Mattison Co. ............ 
Kennedy-VanSaun Mfg. & saint Corp. * 
Kewanee Boiler Div. ...... 
Klinger, Ltd., Richard 224 
Klockner-Humboldt-Deutz AG. Koln...... 266 


Koppers Co., Inc. 


(Aeromaster Fans) 
Koppers Co., Inc. 

(Coupling Dept.) ............ 58 
Koppers Co., Inc. 

(Industrial = Cleaning Dept.) ...... ° 
Koppers Co., I 

Kuljian Corporation 218 
Layne & Bowler Pump Co. .............. bd 
Leeds & Northrup Co. ......... 
Link-Belt Company 1 
.& Ca, Me bd 
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: : ry, but POWER cannot assume responsibility for errors or omissions. 
lr in this issue but appeared in an issue within the previous three months. 
4 Air Preheater Corp. _ 191 Clarage Fan Co. 4 
: Baltimore & Ohio Railroad ............. 207 
é Dodge Mfg. Corp. 
Bell & Gossett Co. ..................... 14 Dowell, Inc. ......... 
Cities Gervice Of] Co. 167 
278 


Lunkenheimer Company ......... 


Manning, Maxwell & Moore, Inc. 
Second 


Cover, 241 
Mason-Neilan Regulator Co. ........... 54-55 
McGraw-Hill Book Co. .................. 208 
McKiernan-Terry Corp. ................. 201 
Midcontinent Tube Service, Inc. ......... 269 
Midwest Piping Co., Inc. ............... 195 
Mine Safety Appliances Co. ........... * 
Minneapolis-Honeywell 
Industrial Div. ... 88-89 
Murray Iron Works Co. 182 


Murray Mfg. Co., D. J. 198 


National Airoil Burner Co., Inc. ........ 194 
National Aluminate Corp. .......... 149, 234 
National Coal Association .............. 253 


Nicholson & Co., W. H. ... 


Norris & Associates, R. S. ......... 


Norton Company .............. 161 
Okonite Co., 


Hazard Insulated Wire Works Div..... 41 


Olin Mathieson Chemical Corp., 
Industrial Chemical Div. ............ * 


Peabody Engineering Corp. ............. 238 
Peerless Pump Div. 

Food che. & Chemical 267 


Pennsylvania Crusher Div. ............ * 
Pennsylvania Flexible Metallic 


Permutit Company .............. Back Cover 
Philadelphia Gear Works ............... 245 
Phoenix Mfg. Co. (Flange Div.) ........ * 
Pittsburgh Piping & Equipment Co. .... 72 


Powers Regulator Co. ..................28-29 
@ Co... 3. “184, 185 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. .............. * 
Raybestos-Manhattan, Inc. 


Republic Flow Meters Co. 
Republic Steel Corp. ..................22-23 
Research-Cottrell, Inc. ................... * 
Revere Copper & Brass, Inc. ........... ° 


Ric-Wil Incorporated ................... * 
Riley Corporaton 106-107 


Rohm & H 
Peed. 


Ross Heat Exchanger Div. .............. 229 
Roto Div. of Elliott Co. ................ 192 


Schaub Engrg. Co., Fred H. ............ * 
Beowlll Mite. Cees. sis 
Sinclair Reming Co. 
Smith Company, S. Morgan ............ 


Smith Corporation, A. O. .............. 
Socony Mobil Oil Co., Inc. .............. 175 
Spence Engineering Co. ................ * 
Standard Oil Co. of Indiana ............ 193 
Standard Steel Spring Div., 

Rockwell Spring & Axle Co. ........... s 
Stephens-Adamson Mfg. Co. ............. * 
Stickle Steam Specialties Co. .......... 204 
Stillwater Clay Products Co., 


Stillwater Conduit Co. ................ 262 
Stock Equipment Co. .................. 16-17 
Stone & Webster Engrg. Co. ...... Leessa 205 
Strong, Carlisle & Hammond Co. ...... * 


Sumo Pumps, Inc. 


Taylor Instrument Co’s ................ 66 
Taylor & Company, W. A. .............. 222 


Terry Steam Turbine Co. ..... 
Titusville Iron Works Co. 

Div. of Struthers Wells Corp. ........ 180 
Todd Shipyards Corp., Products Div....... * 
Toledo Pipe Threading Machine Co. ...... ad 


Union Asbestos & Rubber Co. .......... 183 


U. S. Electrical Motors, Inc. ...... 
United States Gasket Co. ............... 176 
United States Rubber Co. 

(Mechanical Goods Div.) ...... 246 


United States Steel Corp. ............-- 

Universal Atlas Cement Co...... 
Vapor Heating Corp. .........-. 
Vogt Machine Co., Henry ................ 223 


W-S Fittings Div., 
H. K. Porter Company, Inc. ......... 220 


W-K-M Manufacturing Co., Inc. ....... bd 
Wallace & Tiernan Inc. .......... ahaa 178 
Walwerth Company 108 
Warren Steam Pump Co., Inc. .......... 211 
Western Chemical Co. ......... bd 
Western Precipitation Corp. ............. 260 
Westinghouse Electric 

Wheeler Mig. Ce., C. H. .......... 233 
Wilson, Inc., Thomas C. ................ e 
Worthington Corporation ................ 168 


Yarnall-Waring Company ........ 18-19, 135 
Zimmerman Packing Co. ............... bd 


CLASSIFIED ADVERTISING 


F. J. Eberle, Business Manager 


EMPLOYMENT OPPORTUNITIES... 270-271 
EQUIPMENT 

(Used or Surplus New) 

ADVERTISERS INDEX 
Acorn Iron & Supply Co. .... 
Aljon Electric Diesel Co. ................ 275 
American Air Compressor Corp. ........ 277 
Amer. & Foreign Power Co. ........... 270 
American Society for Technion .......... 270 
Arabian American Oil Co. 
Gow, .. 276 
Benson-Wilimizig Inc. ...... 
Boston Metals Co., Inc. ...... ...215, 277 
Brazos Engineering Co., Inc. ........... 277 
Brew-Woltman & Co., Inc. ............ 274 
DuPont de Nemours & Co., EB L 271 


Electric Service Co., Inc. ................ 278 
General Electric Co. ........... 


Goldsmith Steel & Supply ............... 276 
Hall & Co., Stephen ................274, 276 
Heat & Power Co., Inc. . er 
Hemphill & Co., Inc. ................ 272, 275 
Mississippi Valley Equipment Co. ....... 275 
Philadelphia Transformer Co. .......... 272 
Plastic Coating Corp., The ............. 277 
Porter-Cable Machine Co. ............... 272 
Rothman Eqpt. Co. ...... 
Schoonmaker Ca. Ine; A. G. 
State Metals and Steel Co., Inc. ......... 273 
Tippins Machinery Co. ................ 275 
Victoria Electricity Dept of ........... eo 271 
Wabash Power Equipment Co. .......... 276 
Wagner Co., Arthur ......... « 275 


Winans Inc., J. E. 
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Hose swallows coal 
that’s dug out of a river 


A typical example of B. F. Goodrich improvement in rubber 


_ the bottom of a nearby river 
comes the coal used in an eastern 
power plant. The coal, along with silt, 
sand and water, is dredged from the 
river, and pumped into this building 
where the coal is separated. 

But there was one trouble. A hose 
connected the pipe to the tanks you 
see in the picture. And the sharp, gritty 
particles were wearing right through 
the hose in only nine months. 

Then a B. F. Goodrich man heard 
about the trouble, and suggested 
a new B. F. Goodrich hose with a 
special lining made of the toughest 


wear-resisting rubber known. Another 
hose just like this has even swallowed 
10-pound chunks of iron ore without 
damage. So, in this power plant, after 
18-hour-a-day use for over a year, the 
B. F. Goodrich hose is still in such 
good shape that engineers expect it to 
last another three years. 

B. F. Goodrich has made hundreds 
of improvements in dozens of kinds of 
hose to make them last longer, cost 
less. Most improvements, while mak- 
ing the hose stand more abuse, have 
also made it more flexible and easier to 
handle. B. F. Goodrich makes hose to 


carry almost anything—air, water, gas- 


oline, steam, chemicals, and even dry 
materials such as flour or cement. Your 
B. F. Goodrich distributor is an expert 
at solving hose problems. Call him 
when you need help, or write B. F. 
Goodrich Industrial Products Company, 
Dept. M-648, Akron 18, Obio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
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Grinnell Spring Hangers on large vessel 
of catalytic cracking unit in oil refinery. 


Base for supporting refinery tower, provided 
with Grinnell Spring Hangers for flexible 
support. 


Induced draft duct and blower in power 
station. Operates at about 500°F. Sup- 
ported by Grinnell Spring Hangers. 


To support loads 
that won’t stand still... 


GRINNELL PRE-ENGINEERED 
SPRING HANGERS 


There are many industrial installa- 
tions where heavy loads must be 
firmly, but flexibly, supported to 
keep them under control. Thermal 
expansion and contraction, of 
course, can move ponderous ob- 
jects many inches. Shock and vibra- 
tion, too, can make rigid support of 
heavy loads hazardous, due to pos- 
sible serious trouble at terminals. 


e Maximum variation in supporting force 
per 1” of deflection is 102% of rated 
capacity — in all sizes. 


@ Precompression* assures operation of 
spring within its proper working range, 
as well as saving valuable erection time. 
Reduced over-all height saves space. 


e Solid steel casing protects spring from 
damage and weather. Guides assure 


For installations such as these, 
more and more engineers are turn- 
ing to flexible supports by Grinnell. 
Grinnell Variable Spring Hangers 
are pre-engineered to minimize 
changes in supporting force over 
total range of movement. Here are 
the important features that let these 
units turn in a star performance 
in a supporting role: 


continuous alignment and concentric 
loading of spring. 


18 sizes available from stock — load 
ranges from 53 Ibs. to 12,000 Ibs. 


Easy selection of proper sizes from 
simple capacity table. 


Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° 


pipe and tube fittings * welding fittings * engineered pipe hangers and supports 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems 


industrial supplies ° 


VARIABLE SPRING HANGER 


FIG. B-268 


Fig. B-268, Type A, is designed for 
attachment to its supporting mem- 
ber by screwing a rod into a bush- 
ing in the top cap of the hanger. 
Adjustment of the hanger load is 
accomplished by turning the turn- 
buckle on the lower hanger rod 
until the hanger picks up the load 
and the load indicator points to 
the desired position. Six other types 
of attachment are available. 

Grinnell! Variable Spring Hang- 
ers are also available in half sizes 
(Fig. B-82); and in double spring 
sizes (Fig. B-98). 


Coast-to-Coast Network of Branch Warehouses and Distributors 


 Thermolier unit heaters valves 


° Amco air conditioning systems 
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Los Angeles Dept. Water & Power, 


Appalachian Electric Power Co. Ka- 
San Fernando Valley Steam Plant 


nawha Riv. Plant, Glasgow, W. Va. 


Ohio Valley Electric Corp., Kyger Creek Plant, Che- 
shire, Ohio (Power for AEC’s Portsmouth area project.) 


Cincinnati Gas & Electric Co. 
Beckjord Sta., New Richmond, O. 


Atlantic City Electric Company, Deepwater Generating 
Station, Penn's Grove, New Jersey 


Indiana-Kentucky Electric Corp., Clifty Creek 
Plant, Madison, Ind. (AEC Portsmouth project.) 


Niagara Mohawk Power Corporation 
Albany Steam Station, Albany, New York 


Gulf States Utilities Company, Baton Rouge, 
La. World’s largest make-up demineralizers. 


Metropolitan Edisen Company 
Titus Station, Reading, Penna. 


Illinois Power Company 
Hennepin Power Station, Illinois 


Why these power plants chose 


PERRAUTIT water conditioning: 


Some chose Permutit for its world-known engineering 
experience in thousands of utilities and industrial power 
plants . . . covering every major development in water 
conditioning from the first zeolite water softeners to the 
most modern demineralizing systems. 

Others chose Permutit for its complete, integrated 
service: the water-analysis labs, engineering, equipment, 
controls and ion exchange resins . . . from one source .. . 
under one responsibility, 

But most of the designers of these plants chose Permutit 
because they have personal knowledge of many installa- 


tions where Permutit equipment has given long years of 
efficient, trouble-free performance. They know that’s 
what pays off in the long run. 


The Permutit Company, Dept. P-6, 330 West 42nd 
St., New York 36, N. Y. 


DEMINERALIZERS * ZEOLITE AND HOT PROCESS SOFTENERS 
* PRECIPITATORS * DEAERATING HEATERS * PRESSURE AND 
GRAVITY FILTERS» CHEMICAL FEEDERS AERATORS BLOW- 
OFF EQUIPMENT AND OTHER POWER PLANT SPECIALTIES. 


‘ 
a San Diego Gas & Electric Co. oe 
Encina Station, Carlsbad, Cal. 
4 


